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Proceedings of the Seminar оп 


‘TECHNICAL EDUCATION AND ITS DEVLOPMENT (1966-81)’ 
Held concurrently with the 45th Annual Convention 
at Lucknow, February 19-23, 1965 


PREFACE 


This volume of the Proceedings of the Seminar on 'Technical' Education and [ts 
Development (1966-81)' is the outcome of an invitation received by the Institution from 
the Ministry of Education early in 1964 to offer suggestions on the perspective plan of 
development of technical education during the next fifteen years. The Ministry had 
set up a Central Planning Group (now the Education Commission) to study educational 
ee aa M CO ere 
the Institution’s views on technical education. 


Tani eag naa by ths СаГа dde db bed МЫ 
held in Bangalore with Dr. T. Sen, President for 1963-64, in the Chair. Dr. Sen him- 
self was a member of the Group, and is a member of the Commission now, and this fact 
reinforced the Council’s decision taken at that meeting that the Institution should 
organize a Seminar on technical education on a nationwide scale under the auspices of 
the Engineering Education Committee of the Council, of which I happened to be the 
- Convenor, The Council further asked me to become the Convenor of the Seminar and 
"organize it in such a manner that discussions were held as far as possible at all the Local 
Centres of the Institution before the 45th Annual Convention of the Institution in 
Lucknow in February 1965, колынны аша 
all-India Seminar at the Convention. 


lc te к AAEE AEE REE PE AS O pean 
the reorientation of technical education, as it had members on its Roll from every single ' 
branch of engmeermg and working in every phase of engmeering activity. Ite 
Corporate Members were drawn from planners in high public offices, directors 
of corporations and companies, professors m institutes of higher learning and 
engineering universities, research directors, chief executives of public and private pro- 
jects, industrial consultants, consulting engineers, and indeed every other engineering 
occupation, It had moreover well over 40,000 Students on its Roll, most of whom 
were striving to obtain engineering qualification of the degres level through its 
examinations, an additional fact which made it vitally interested in the development 
of technical education. | 

Suggestions for topics of discussion were invited, and when these were fmally 
compiled, it was realized that such was the interest shown by the members and even by 


The Preface, the Recommendations and the Report printed in these pages ot this Bulletin for informe- 
tion of members, form а part of the Proceedings of the Seminar on Technical Education and Its Development 
(1966-81), published by the Institution following the Seminar held in February 1965. Prof. №. S. 
Gorinda Rao, President and Shri B. Seshadri, Secretary, of the Institution, were invited to give, on bebalf 
of the Institution, evidence before the Education Commission at New Delhi on the suggestions for develop- 
ment of technical education contained in the Proceedings, which they did on August 17, 1965. 
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others who were not members, that the whole vast range of problems confronting 
technical education was covered. The next step was to invite pepers for the Seminar, 
and here agam the response was overwhelming. 


Discussions were held at à number of Local Centres of the Institution despite-the 
short notice, and recommendations and suggestions were received from the Andhra 
Pradesh, Bengal, Delhi, Kerala, Orissa and Punjab Centres for consideration at the 
all-India Seminar. 


Before the 45th Annual Convention of the Institution, the Council honoured me 
by electing me President of the Institution. for 1964-65, in succession to Dr. Sen. 
I became therefore dually connected with the Seminar, as its Convenor and as President 
of the Institution. 


The Semmar was held in Lucknow concurrently with the 45th Annual Convention, 
on the four days, 19th, 20th, 22nd and 23rd February, 1965. It was inaugurated by 
Shri Kailash Prakash, Education Minister of Uttar Pradesh, who very appropriately 
stressed the importance of technical education for our developing country, and spoke 
words of encouragement to the Institution in its efforts to assist the Government by the 
submission of its views. Earlier, at the Inaugural Session of the Convention, I had 
also made technical education the theme of my Presidential Address, and Shri M. C. 
Chagla, Union Minister of Education, while inaugurating the Convention had referred 
generously to it and inspired us with spirit and hope in the field of technical education. 


The Seminar was held in four Sessions. The Chairs at these Sessions were 
successively taken by Brig. S. К. Bose, Director of the Indian Institute of Technology, 
Bombay; Shri С. Pande, Vice-Chancellor of the Roorkee University; Shri С. К. 
Chandiramani, Joint Secretary to the Union Ministry of Education ; and Prof. S. Raja- 
raman, Director of Technical Education, Kerala. General Reports on the papers 
presented under each Session were respectively presented by Dr. Н. C. Visvesvaraya, 
Deputy Director, Indian Standards Institution; Prof. R. S. Chaturvedi, Head of the 
Civil Engineering Department, Roorkee University ; Prof. С. S. Ramaswamy, Deputy 
Director, Central Building Research Institute, Roorkee and Prof. A. Lakshmanaswamy, 
Principal, Government Engimeering College, Jabalpur. 


In this Proceedings are printed the full texts of a selected number of papers only, 
both to conserve space and because they directly illustrate and amplify the 
Recommendations which form Part I of the Proceedings. However, the abstracts of all 
other papers accepted for presentation at the Seminar are also included. Further, the 
General Reports and the discussions at the various Sessions are also printed, 


The Proceedings cofnmence with Part I on Recommendations followed by Part II 
which is in the form of a Report on the varied apects of technical education and compri- 
sing 27 chapters. The Recommendations are a summarized version of the Report and 
are designed to focus attention on the most important features covered in each chapter 
of the Report. All opinion expressed in these two Paris should be taken as personal 
to myself, and do not commit the Institution in any way. While making these com- 
ments and expressing views, however, Î have taken as far as possible into consideration, 
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in the time that was available before me, the different views expressed m the papers, 
during the discussions at the Seminar, and in the summaries of the meetings held at the 
Local Centres. | believe they may well contain the consensus of views expressed by 
the members as а whole, but а Report of this length and nature has necessarily to be a 
single man's job, bearing in mind the restrictions imposed by time and the difficulties 
of further consultation. These views are put before the Commission in sincerity and 
seriousness as an expression of the efforts of the Institution conveyed through it 
President. 

In conclusion, I wish to place on record the valuable help I have received from 
Shri B. Seshadri, Secretary of the Institution, m organizing the Seminar and in the 
preparation of the Report. Shri B. R. Subramanyam, Assistant Secretary (Technical), 
and his staff have also contributed largely to the success of the Semmar and in 
the publication of the Proceedings. 


N. S. Govinda Rao 
President 


Calcutta, June 1965. 


PART I-RECOMMENDATIONS 
CHAPTER I 

INTRODUCTION—METHOD FOLLOWED IN WRITING THE REPORT 

1. Any policy on planning for education has necessarily to take into consideration 
(a) the history of the development of technical education, and (b) the social and economic 

2. Every national activity whether it is in the field of education, technical deve- 
lopment, or апу other, should be linked to each of the others to achieve the declared 
objectives of the Government. Every national activity should be construed as but one 
more link in the long chain forged for lifting high the standards of living. Development 
of technical education is not ап end in itself but is only а means to achieve the ultimate 
end, that is, the raising of standards of living through the use of modern science and 
technology. 

3. Every policy on education should be dynamic in character. [n the present 
state of the country, everyone is in need of more food, clothing, housing and all that 
makes living more comfortable, People have suffered from poverty for centuries. 
Technical education which will lead to gainful employment is the primary need of the 
hour. Fifteen years hence, when the standard of living has increased a little, there 
should be a shift in policy on technical education to give more emphasis to science than 
what has to be done now. Probably a few decades thence when automation may reign 
supreme in technology, when people may have more hours of leisure than hours of 
work, the policy on technicel education may have to be shifted to give accent to the 
humanities so that the leisure hours are utilised in а way which will promote individual 
happiness and encourage harmonious growth of society. 

4. The scientific way of thinking should always be encouraged. It should not be 
confused with development of science and scientific research in its fundamental and 
applied aspects. Scientific research thrives best in ап environment where technology 
has alresdy developed sufficiently to try new processes to help т making instruments 
and tools for research, and to enable scientists to plan and fabricate all the equipment 
they require. Design and development units should come first m our production units, 
before enlarging efforts to increase pure scientific research in the country. А decade 
or two later, emphasis should be shifted to applied and pure science research so аз to 
secure a lead in the production of newer and/or better products from available naturel 
resources. This does not mean that we should not encourage science research in its 
fundamental aspects. Only, the emphasis for the present should be in the applied 
field of technology. 


CHAPTER П 


HISTORICAL BACKGROUND 


|. Engineering is the great constructive profession, which benefits the world by 
things made and done, and not merely talked about. 
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2. Technology is the father of science, e.g., water wheels were in existence 
before there was any formal theory of hydraulics, the aeroplane was first flown before 
theories of flight were developed, and so on. 


3. Sclence is different from scientific way of thinking. 


4. Engineering is both a science and an art. It involves a sound knowledge of 
technology and a knowledge of management of men. 


CHAPTER Ш 


SOCIAL AND ECONOMIC BACKGROUND : 
DEFICIENCIES IN THE PRESENT SYSTEM 


1. The country now suffers from (a) low levels of productivity, (b) low national 
and per capita income and standards of living, (c) a high proportian of the population 
bemg engaged in agriculture, (d) the existence of large scale unemployment and under- 
employment, (е) dependence on more advanced countries for equipment and technical 
knowledge, and (f) madequate rate of economic growth. Technical education should 
aid m reducing these factors which inhibit technical development. 

2. The deficiencies in the present technical educational system have been pomted 
out in all the papers referred to in the Appendix to this chapter m the Report. 


3. The policy should be so framed as to make optimum use of available resources 
by reorienting the present pattern of technical education itself rather than by attemp- 
ting to revolutionise the entire system of technical education. 


CHAPTER IV 
PURPOSE AND AIMS OF TECHNICAL EDUCATION 


1. Technical education should aim at traming well educated and cultured citizens 
equipped with a knowledge of modern science and technology, capable of akilled work, 
physically fit and healthy, and imbued with a spirit of patriotism. They should be 
able to develop pursuits which will give them happiness and at the same time establish 
harmony and peace in their environment. 

2. Although self-sufficiency should be the aim at each stage of technica) education, 
preference should invariably be given to those who have covered one stage for admission 
to the next higher stage. Curricula for studies should be drawn up with this end in 
view. This measure will result in giving new dimensions of respectability to craft 
and other technical education where there are none now. When once it is known that 
preference is given in admission to those who have already acquired a skill, almost all 
boys will be attracted towards technical education so that the best amongst them can 
always be selected from the previous stage to the next higher stage. Those not selected 
for admission can earn their livelihood by practising the craft they have already acquired. 
The frustration which the S.S.L.C. and P.U.C. boys now feel when denied admission to 
technical courses and the anti-social traits they develop towards the community in 
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general and the Government in particular will not then be there to the extent it is now 


prevailing. 


3. Detailed information on this subject is given in all the papers referred to m the 
Appendix to this chapter in the Report. 


CHAPTER V 
STAGES IN TECHNICAL EDUCATION 


1. At present, activities In spreading technical education should be conf ned to 
the following : 


(a) 


(0 


Giving technical bias to education at all levels, specially at the elementary 
school stage, so that mental and physical work supplement each other. 
Manual work will then gain new dimensions of respectability. 


Training of skilled craftsmen. 

Technicians. 

Industrialist engineers. 

Design and development engineers. 

Engineer-scientists. 

Management engineers. 

Extension activities to increase productivity amongst carpenters, black- 
smiths, land tillers, and other craftsmen, who are moatly illiterate, in the 
towns and villages. 

Technical education for women at home. 

Extension work for those already in employment. 

Technical education for the physically handicapped. 


(m) Technical education of specialised types such as for engineers to design and 


(n) 


make surgical instruments for medical men, to design and fabricate 
equipment for sport, games and toys, to increase sales promotion in and 
outside India, to design and fabricate equipment for museums, exhibitions, 
etc. 


Technical education for military requirements. 


CHAPTER VI 


TECHNICAL BIAS TO GENERAL EDUCATION IN 
ELEMENTARY AND SECONDARY SCHOOLS 


1. In nursery schools (age 3-6 years), children should be taught to respect work. 
A lot of time should be given to singing, dancing, drawing, model making, eee 


with toys. 


Film shows and puppet shows should also be used. 


BULLETIN 7 


2. In the secondary schools (6-16 years), the syllabi that are being presently 
followed are generally satisfactory on the theoretical side. Rewriting of the text-books 
in subjects like mathematics, physics, chemistry and drawing have been suggested so as 
to bring the school closer to actual life. 

3. It should be compulsory for the teachers to set apart two half-days in the week 
to take out teams of boys on excursions for the observation of production processes. 
This may consist in systematic observation, week by week, of agricultural farming and 
processing methods, or manufacture of products in a factory, or construction of buildings, 
starting from their foundation to their completion, and such others. At the end of each 
term, the boys should be encouraged to write reports of what they have seen. 


4. The pattern of syllabi used in Czechoslovakia may be adopted for IX, X and 
XI standards, the syllabus for the VIII standard being kept as it is, ‘These students 
coming out from higher secondary schools will be eminently suitable for admission to 
technical courses in universities. 


CHAPTER VI 
CRAFTSMEN TRAINING 


1. It is generally seen that in underdeveloped countries, heavy emphasis is placed 
on development of technology in education. Studying conditions in our own country, 
the Russian pattern of four years training after the VII standard (P.U.C. standard level) 
seems to be suitable with slight modifications, as it is a scheme which has good balance 
between the humanities, science and technology. 


2. A list of 50 trades have been given only as an example. More than 500 can be 
listed. Students should be taught only one craft during the four years of training. 
The emphasis should be on acquirement of expertness in skill and not on acquiring know- 
ledge. 


3. The success of the craftsmen training scheme depends entirely on the scope 
given for higher trainmg after completion of this course. For this purpose, preference 
should be given to these craftsmen in the matter of admission to both diploma and degree 
courses іп engineering. It is only in this way that the best students will be attracted. 


4. The existing Industrial Traming Institutes may be converted to Higher 
Secondary Technical Schools for training craftsmen. 


5. The syllabi and the duration of courses leading to a diploma or to а first degree 
in engineering have to be quite different from those given to students entering the 
technical institutions after completing the general S.S.L.C. or the higher secondary 
(P.U.C.) courses (seo Chart I). Separate sections in the existing polytechnics and 
engineering colleges can be opened for these purposes. There can be a considerable 
number of common classes in many subjects between students undergoing courses 
with different syllabi for both diploma and degree conferments. 
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CHAPTER VIII 
TECHNICIANS' TRAINING 

1. At present, skilled craftsmen are generally illiterate. Hereafter, skilled crafts- 
men should be persons who have completed the VII standard. When education be- 
comes free and compulsory up to the X standard (that is, the S.S.LC. level), craftsmen 
can then be trained at a higher level as is done in moet of the advanced countries. Till 
then there is necessity for two types of craftamen, one the ordinary craftsman and an- 
other the technician who knows enough of the crafts to supervise the work of 
the craftamen. 

2. The aim of the training of technicians for the award of a diploma should be 
to produce craftsmen who have thorough familiarity with the operation and maintenance 
of all the equipment they have to handle coupled with an mtimate knowledge of the 
knowhow of erecting them. The diploma course should be considered as the continuation 
of the craftsmen course in a more intensified and enlarged form than as a condensed or a 
simplified version of the first degree course in engineering. 

3. The present diploma course is a failure as it does not give the students the 
knowledge necessary to take up design, plannmg and execution of projects as the degree 
holders are expected to do. These students do not also have that mtimate knowledge 
of the drafts which can earn the respect of the craftsmen working under them. The 
result is, at least for the first few years of their service and till they pick up work by self- 
study, they are treated with contempt by their superintendents as well as by the workers 
under them. 

4. The existing polytechnics may be used for offering these new types of diploma 
courses. The present teachers have to be given suitable traming specially on the 
practical side. The list of courses can run to over a hundred. 

5. The success of the diploma courses depends on four factors : (a) the courses 
offered should be more diverse and better linked with the requirements of the industry 
-or the project where the student’ is to work; (b) preferences should be given to these 
boys in the matter of admission to the degree courses ; (c) a separate scheme and syllabi 
for the courses should be drawn up for training these boys for the degree courses ; and 
(d) separate syllabi should be devised so that the three streams of students completing 
the VII standard of education are enabled to work their way to diploma courses (sec 
Chart I). 


6. For the first stream, the duration of the course should be of three years for 
those who have completed their S.S.L.C. course (X standard). For the second stream, 
it can be of two and a half years duration for those who have passed out of the four-year 
Higher Secondary Technical School course, the first half-year being spent in teaching 
the basic sciences and the language which may not have been adequately covered earlier. 
The third stream will comprise students who join factories after completing the VII 
standard and have undergone a three-year apprentice school course іп a factory. For 
these, the diploma course will have to be of four years duration, the first two years bemg 
devoted moetly to the study of the sciences and the language. These courses may be 
sandwich courses. 
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CHAPTER IK 


ERECTION AND MAINTENANCE ENGINEERS : 
FIRST DEGREE COURSE IN ENGINEERING 
1. The first degree course in engineering is primarily meant to train erection and 
maintenance engineers, These are meant to specialize in construction, management 
and operation of large engineering projects. While they will also be taught design, it 
will not be of the high standard necessary for cresting а specialist. These engineers 
are expected to work individually or in a team with others. Training for these will have 
to be broad-besed with accent on the practical side. 


2. This should also be the basic degree which should lead to training of specialists. 


3. In the U.S.S.R., training even at the first degree level is highly specialized, for 
example, at one time, there were 111 specialities m just one branch of mechanical engi- 
neering, that of machine design. There are 16 institutes which teach only machme 
construction, machine tools and tools. In the U.K., it is thought that technological 
education is in need of changes, specially at the degree level. It is felt in Britain that 
comparative statistics show that within the total field of science and technology, less 


emphasis is given to technology and more to pure science than in any of the other _ 


countries. In India, а middle course avoiding both the extremes will have to 
be followed. 


4. The present first degree course іп engineermg is very well balanced between 
the requirements of the humanities, science and technology. These courses have been 
evolved after decades of experience and they may be generally retamed in their present 
form. There are only two defects : 

(a) Not enough emphasis has been given to teaching the practical side of the 
profession. ‘Though this need not be as intensive as in the case of doctors in the medi- 
cal profession, the emphasis now given to practical traning is not enough ; and (b) in 
view of the vast strides in technical development bemg made in the country now and the 
likely step-up in the tempo of such activities in the future, the present number of courses 
offered for the first degree is too small and is very wide-besed. They are so general 
that students, for example in civil engineering, have no chance of making use of more 
than 30 per cent of thetr knowledge in many subjects of civil engineering when they 
enter the profession in a particular field. 

5. The number of courses to be offered for the first degree should be enlarged 
manyfold. Each course should cover only broad areas, no attempt being made at 
specialization in narrow fields, e.g., the present Civil Engineering course can be split up 
into (a) Transport and Communication Engineering ; (Б) Construction Engineering ; 
and (c) Water Resources Engineering. 


6. Four streams of entry to the first degree course in engineermg (see Chart 1) 
may be introduced. The syllabi for these four courses shall necessarily have to be 
different. For the first stream, the course has to be of five years duration for those 
passing out of the Higher Secondary Technical Schools. The second stream is from the 
Higher Secondary Technical Schools, and the course will be of five years duration. 
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The third stream is from those who have taken a diploma course, and the duration of the 
course may be three and a half years. The fourth stream is described in para 11.2 
describing the industrialist engineer. Each stream will follow its own syllabi and 
curricula, though the total quantum of knowledge acquired by the students will be the 
same at the end of the course. 


CHAPTER X 


DESIGN AND DEVELOPMENT ENGINEERS : 
POST-GRADUATE COURSES IN ENGINEERING 


1. In our country, boys do not grow in the same type of technical environment 
as in highly developed countries. It is therefore necessary that the first degree course 
should aim at creating this technical interest in the students. Highly specialised jobe 
are very difficult to get. It is next to impossible to make a living placing a reliance on 
learning one particular narrow speciality in engineering. They may have to change 
jobs from one speciality to another. Taking all these factors into consideration, it is 
desirable to leave the present five-year integrated course in its present form. 


2. One almost revolutionary change has been suggested to keep in step with the 
present technological development that has taken place during these 18 years. That 
is, the very broad fields of civil, mechanical, electrical and their existing branches of 
engineering have been proposed to be broken up into two or more broad areas of study, 
This may be further reviewed 15 years hence, and in the circumstances existing 
then, the scheme of these courses may be further revised. 


3. At the first degree level, the student is expected to learn a number of basic 
facts in engineering and apply them mostly in the design and execution of projects. The 
second degree should not be construed as a continuation of the first degree level as has 
been done in most universities m the U.S.A. and a few other countries. The objective 
to be achieved is to increase depth in thinking, instead of gathering a wide range of 
information mostly in fundamentals in a variety of subjects as is done at the first degree 
This intensity in thinking is sought to be achieved in a variety of ways. The student 
is encouraged to pursue his studies in only a limited field of knowledge. Не is to discuss 
them in seminars, in discussion groupe, and in oral examinations held by his guide at 
frequent intervals. He is to write papers of the review type as well as original contribu- 
tions for publication. He may work out various possible alternatives in a design project 
and write a discussion as to why he thinks one of them is better than the others. 


4. The personality of the guide is a very important factor in shaping the mind of 
the student. He should encourage the student to think for himself and question 
critically the various topics he reads in his text-books and technical journals and hears 
at seminars which he attends. Actually, at post-graduate level, specially at the Ph. D. 
level, the master (‘guru’) transfers his own personality, stature, maturity in thinking, and 
originality of approach to given problem to his students by close association. This 
training of the mind of the student can be achieved both through working out critically 
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design and development projects, and by working intensively оп an investigation 
problem in a very narrow field of speciality. At present, this country is in need of 
design and development engineers, small-scale industrialists, management engineers, 
and consulting engineers in large numbers. These are to be trained in critical and 
intensive thinking through offering scope to show originality of approach in design 
and development projects, or in solving management ‘cases’. 


5. This country also needs research workers. It is better to start even from 
now in training only the best types. At the end of his course, a student should not 
only have made a substantial original contribution to the knowledge of the subject 
of his investigations but should also be capable of guiding others in research. The 
aim should therefore be to initiate only Ph. D, courses in research. This subject is 
further discussed in Chapter XII. 


6. As mentioned in para 10.1, post-graduate courses for design and development 
engineers should be of two years duration, the first year being devoted mostly to 
learning the basic science and engineering subjects relevant to the narrow field of 
speciality. The second year should be devoted both to the studies necessary for - 
preparing the design project and the preparation of the project itself. The project 

may be prepared in the college and/or in the factory engaged m work allied to the 
speciality. The project should be defended before a Board of Examiners drawn partly 
from the universities and partly from industry. 


7. The curricula for the courses may follow largely the Russian pattern as 
indicated in para 10.3. As most of the basic subjects taught in a five-year course in 
Russia will also have been taught here, two years are more than enough to cover the 
subjects of narrow speciality not covered in the first degree course. 


8. Teaching of the basic science subjects like physics, mathematics and chemistry 
should be completely reoriented according to the Russian pattern discussed in para 10.4 


9. Instead of starting separate institutes for each speciality, we may act on the 
recommendations of the Robbins Committee (U.K.) that post-graduate education 
should be developed mostly in a few first-rate institutions. All the Higher Institutes 
of Technology (I.1.T.s) and all the Regional Engineering Colleges should offer as many 
of the specialities as they can. Russia has listed more than 500 of them. 


10. We may also act on another recommendation of the Robbins Committee 
that a few first-rate institutions should be developed whose main activity will be post- 
graduate work. All the Higher Institutes of Tehnology (I.1.T.s) and other first-rate 
institutions should convert themselves primarily mto post-graduate institutions with 
vat least 75 per cent of their students devoting themselves to post-graduate work. As 
the number of these first grade institutions to the total existing in the country (25 in 120) 
is very small, at least 75 per cent of the students in the I.I. T.s and 50 per cent of the 
students in the Regional Engineering Colleges should work for post-graduate confer- 
ments. All the I.[.T.s should also train students for Ph.D., Dr. Eng., and such other 
courses also. Working for doctoral conferments in the Regional Engmeering Colleges 
as also other engineering colleges should be encouraged. 
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CHAPTER XI 


INDUSTRIALIST ENGINEERS : 
POST-GRADUATE AND GRADUATE COURSES 


1. The tempo of the present rate of industrial development can be substantially 
raised, if a massive effort is made to start small-scale industries all over the country 
both in urban and rural areas. One of the difficulties is the shortage of technical men 
who have the ‘knowhow’ of starting such industries. It is imperative that courses are 
opened to train such men. 

2. Of the types of course required, one type should be at the post-graduate level. 
These who have a first degree in engineering or an, equivalent qualification like the 
passing of Sections A & B of the Associate Membership Examination of the Institution 
of Engineers (India) should be given a post-graduate degree course in Industrial 
Engineering extending over two years. The first year will be devoted to gaining all the 
knowledge necessary for running a small-scale industry like production engineering, 
labour management and industrial psychology, economics and fmancing of business, 
cost accounting and budgetary control, materials purchase and handling, publicity, 
packing and advertising, planning and layout of factory buildings, power supply and 
distribution, and such other subjects. The second year will be devoted entirely to the 
study of a narrow speciality in which business is to be started, e.g., ferrous or non- 
ferrous foundry practice, precision optical instruments manufacture, manufacture of 
pressure gauges and control instruments, small horse-power motors, prestressed concrete 
beams, etc. The thesis for this course should consist of a complete project report for 
starting an industry in the speciality of the student’s choice. It should be defended 
before a Board of Examiners. This is the М.Е. degree course B in Chart 2. 

3, The second type of course is a post-diploma course leading to the first degree 
in engineering. It can be of three and a half years duration as m the case of other 
types of diploma students working for a degree. The first two years will be devoted 
to the study of a narrow speciality in which business is to be started by the 
student. At the end of these two years, he will have grown as to have obtained the 
maturity necessary for appreciating the subjects needed for starting an industry. He 
should study the same subjects which are prescribed for the post-graduate students in 
this subject for one year. The last six months of the course should be devoted to the 
preperation of a thesis which should be a complete project for starting an mdustry in 
his speciality. This is first degree course D in Chart I. 

4. It is no doubt true that there аге no such courses anywhere in the world. 
That should be no reason why they should not be started m this country. They should 
кеше both ah thes {Ts apa tha demone Engmesang Colles x. 

` CHAPTER XII 
ENGINEER-SCIENTISTS : 
RESEARCH COURSES AT DOCTORATE AND POST-GRADUATE LEVELS 


l. For reasons already discussed, training of research workers should be at the 
highest levels. The aim should be to tram persons who can not only do original work 


BULLETIN 13 


of a high order but are also capable of guiding others in research. These are the persons 
who cen give a lead to technological development in one of the following ways : (a) by 
finding a new application to technological development by using the result of an inves- 
tigation in the basic science (the Ph. D. award may be given for this type of work); (b) 
by making а substantial addition to our knowledge of engineering using the result of 
investigations made in the behaviour of engineering structures or their components 
under specified field and/or laboratory conditions (the D. Eng. award may be given for 
this type of work); (c) by making out an ingenious design of an equipment or a project 
based on years of experience in working in the field and/or laboratory (the D. Tech. 
may be awarded for this type of work). 


2. Different doctorate awards, denoting the stream through which the degree 
was obtained, should be given. In this manner, it will be possible to secure a lead in 
technical development by all possible means. _ 

3. The research course leading to the Ph.D. award is meant to bridge the gap 
between pure and applied science. There are no special institutes of this type anywhere 
in the world except Russia and Germany. Even in these countries, the research 
can be no two opinions about the need of such research in this country. Starting 
undergraduate courses of an absolutely new pattern will throw out of gear the existing 
pattern of education. This will merely create chaos without attaining the objective. 

4. The University Grants Commission has rightly started advanced centres of 
research in several universities. Their functions can be easily enlarged as we have 
already a nucleus to start with. We can recruit graduates m science (B.Sc.) and offer 
them a six-year integrated course leading to a Ph. D. award. The first three years can 
be devoted to the study of subjects similar to those studied both at the undergraduate 
and post-graduate levels in Russian universities and institutes which have facilities in 
the subjects which bridge the gap between science and engineermg. The lest two years 
should be devoted to research in one particular topic of interest either to the professor 
or to the student. The standard of Ph.D can be tho same as in the U.S.A., the thesis 
being only a partial requirement, emphasis bemg on intensive study of the subjects 
allied to the thesis. Unlik the Russian pattern, there should be a greater content of 
basic engineering in the course like Engineering Drawing and Workshop Practice and 
Technology. Students who have completed a Master's degree in science can also 
take up this course, the duration being reduced to four years. x prts 


5. [n science, we already have a few institutes devoted to particular fields of 
research like Sir C. V. Raman's Institute, the Tata Institute of Fundamental Research, 
and Ramanujamn’s Institute of Mathematics. It is desirable to build up, in course of 
time, a university devoted entirely to research in fields of pure science, m the common 
areas of science and technology, science and medicme, science and agriculture, and m all 
on the application of a knowledge of science. 


6. The second stream is the one leading to the award of a D. Eng. degree. This 
can be an integrated course of five years for those taking their first degree in engineering. 
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The first two years will be spent in studying the basic sciences, a foreign language, 
and a few engineering subjects. The last three years will be devoted to an intensive 
study of the subjects allied to the field of the student's investigations and the preparation 
of the thesis. A suitable curriculum for this integrated course has to be drawn up. 
For those who have a Master’s degree in engineering, the course may be reduced to 
three years. The present M.E. courses are very well organised. There is no organised 
instruction for the D. Eng. course. This should be drawn’ up. The curriculum for 
this will have to be different from the curriculum in the integrated course of five years. 


7. The third stream is the one leading to the award of the D. Tech. (Doctor of 
Technology) degree. This corresponds to an external degree of a university such as 
the London University. This is meant for those who have practised in the profession 
either as a teacher or as an executive for at least ten years and have gained a degree of 
maturity not generally found amongst freshmen from the colleges. A few extraordi- 
nary persons manage to retain alive their academic interest and also exhibit great 
ingenuity either in design or project planning work. Such pérsons should be en- 
couraged to make their contributions to the development of technology in the country. 
As this is an external degree thrown open to any person who has a first degree or its 
equivalent in engineering, great care is necessary in framing the scheme of examinations. 
The number of written papers for the examintion has to be necessarily large. Each 
subject should have both a written paper and an oral examination. The standard 
expected of the thesis should be high and well defended before a duly constituted 
Board of Examiners, Study of a foreign language should be an essential requirement 
for this degree also. 


8. All the Higher Institutes of Technology (1.1.Т.з) and а few others of similar 
standard should engage themselves in preparing students both for the Ph.D. and 
D. Eng. degrees. They should also conduct examinations for the D. Tech, degree. 
Selected professors should be recognised in the various Regional Engineering Colleges 
and other engmeering colleges in the counrty for guiding candidates for the doctorate 
awards. 


9. As will be recommended in the succeeding chapters, the control and expenses 
in the way of salaries, capital and working costs, etc. of the departments recognised for 
preparing candidates for the doctorate awards should be fully met by the Ministry of 
Education. These Education Ministry Professors and those working in Ње I.1.T.s may 
form an All-India Cadre of Professors available for transfer if necessary from one 
institution to another. 


10. In the U.S.S.R., the Academy of Sciences play a very large part in guiding 
post-graduate research. Many institutes are directly managed by them. Since 
education is a concurrent subject in our Constitution, unitary control is not feasible. 
It is also not necessary as there is no point in stifling academic freedom. What is, 
however, necessary is to ensure high standards and uniformity of standards amongst 
all institutes and colleges as far as possible. The only national institution of science 
and technology which does not work in severe isolation from industry and the general 
economic life of the people is the Institution of Engineers (India). Unlike the scientist, 
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the engineer comes in daily contact with the people in his professional work. The 
Institution has on its Roll academic persons well known for their work and of the 
highest calibre, Directors of National Laboratories and others conversant with require- 
ments of the type of research problems necessary for technical development in the 
country, eminent consulting engineers some of whom are of international repute, 
industrialists who know all about requirements of industry and the associated 
problems, specially those of the technical ‘knowhow’ they are getting from their foreign 
collaboratora, and many others. This Institution is the obvious choice for being 
entrusted with the responsibility of maintaining standards, drawing up periodically 
lists of areas in which research is necessary, and in ensuring fair and impartial recruit- 
ment of technical staff. It should be legally made obligatory to associate one or more 
representatives of the Institution at all oral and written examinations for the doctorate 
degree, and in the eelection committees for the recruitment of Professors and other 
staff members who are to guide research for doctorate awards. 


CHAPTER ХШ 


MANAGEMENT ENGINEERS AND PROJECT CONSULTANTS : 
POST-GRADUATE COURSE 


1. Management engineers are the persons who have a knowledge of both tech- 
nology and management. The post-graduate course in this respect is not meant for 
engineering graduates fresh from colleges. A certam amount of maturity is necessary 
for getting the full benefit of this course, coupled with actual experience in supervisory 
positions. Admission to the course should be limited to those who have at least a 
minimum of ten years experience їп the profession. The course can be of two years 
duration, one year being devoted to the study of relevant subjects like principles of 
planning and layout of projects including preparation of project reports, industrial 
psychology, industrial economics, operational analysis, statistical quality control, cost 
accounting, labour management, and other allied subjects. The second year should be 
devoted entirely to the preparation of a project report of the same project in which the 
person is working with a detailed analysis of bow he proposes to increase its efficiency 
in factors which are material for starting and working a project and selling its end pro- 
ducts like capital formation, fmancing, materials purchase, stores labour organization, 
wages, machines, their layout and installation, etc. 

2. There are already well established Institutes of Management. There is no 
necessity to open new courses. The present trend in thinking is that this subject is best 
taught m a separate institute, instead of in a department attached to a college. 


Ld 


CHAPTER XIV 


PRACTICAL TRAINING AND APPRENTICE TRAINING 


1. This work of apprentice traming does not come strictly under the purview of 
the Ministry of Education. But then, this is one of the moet important activities neces- 
sary for rapid development of technology and increase of productivity in the country. 
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This ES yane to Da inse mens fold by: die Mindy ob Labor. Dredly, 
apprentice training can be of four categories. 


2. First, there is apprentice training for the uneducated or who have just completed 
the first four years of compulsory education. At present, this type of apprentice, mostly 
in the villages or towns, gets attached to a senior worksman. The amount learnt and 
degree of skill acquired by the apprentice depends on the understanding of his boss and 
his own natural aptitude to ‘pick up the trade’. This system requires to be reorganized. 
Craft inspectora should be appointed to inspect the progress of these apprentices. 
Suitable legislation is also necessary to compel these boys to attend special schools. 
` The duration of these apprenticeships may be of three years after which an examination 
for a Junior Skilled Workman's Certificate in a particular trade may be issued. There 
may be further Senior and Proficiency grades in these examinations, these being taken 
after intervals of two years each. 

3. Next, the crafts apprenticeships may be for those who have completed seven 
years of school education and are employed in factories. They may learn a particular 
craft like fitter, turner, machinist, pattern maker, moulder, toolmaker, millwright, 
instrument maker, electrician, sheetmetal worker, and so on. Concurrently with the 
training received in the works, the apprentice should follow a course in an evening 
school either attached to the factory or гип in the Industrial Training Institutes or in any 
local high school building. The course may last for three years and lead to the Junior 
Grade Craftsman's Certificate. There may be further grades at Senior and Proficiency 
levels at intervals of two years each. Training has to be under qualified craft inspectors 
appointed by the Central or State Governments. 


4. Engineering apprenticeships are meant for those who are employed in factories 
after passing the X Standard or the S.S.L.C. Examination: After the completion of 
` their training in the factory, they should be capable of working as assistants in the 
drawing office in the design and development section, or go out as salesmen of the pro- 
ducts of the company. This course may also last for three years. During the evenings, 
these students should be coached to appear for the Studentship Examination of the 
Institution of Engineers (India) which is of the same standard as the first year B.Sc. 
course, Thus а way is paved for the ambitious few to become full fledged engineers 
in course of time by pessing Sections А and B of the Associate Membership 
Examination of the Institution. Craft inspectors should supervise this training. 

5. Graduate practical training is meant for those who have just peseed out of the 
college. The object of this traming is for the student to gam а knowledge of 
the potentialities of processes and skills rather than to acquire the skill himself. The 
duration of training should be 12 months. Legislation should be made, making it 
compulsory for every fresh graduate to register himself in an employment exchange 
before he can get employment either in the public or private sector. The training has 
to be under the supervision of a craft inspector appointed by the Central Government. 

6. The graduate apprentice will be expected to submit a full report on the work 
he did during his training and pass an oral examination before a Board of Exammers, 
consisting of a representative from the factory in which he has taken the traming, the 
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craft inspector or his nominee, and a person unconnected with both, preferably 
a nominee of an organization like the Institution of Engmeers (India) at its Local Centre. 

7. Graduates should be first recruited through the employment exchange and 
should not be allowed legally to start their career unless and until they have satisfactorily 
completed their practical traming. 

8. This traming is unnecessary for those who wish to work for a post-graduate 
course. They too will have to undergo practical training before they are employed. 
The duration of the training and the curriculum to be followed have to be decided sepa- 
rately after each post-graduate course. In many cases, they may be exempted from 
taking such traming. 

CHAPTER XV 
TRAINING FOR TECHNICAL MEN IN EMPLOYMENT 

1. Opportunities should be given to everyone employed in some technical activity 
or the other, howsoever humble it may be, to rise to the highest position if the person 
has the necessary determination, capacity and perseverance. 

2. For those in employment, the following are generally the ways offered for this 
purpose : 

(а) Part-time or day-release courses with release from the factory for one or two 
days in a week in addition to Sunday. 

(b) Sandwich courses. 

(c) Evening courses. 

(d) Correspondence courses. 


All the four types of courses may be offered at all levels of technical education, 
starting from the craftsman’s course to the doctorate course. 


3. In the present stage of development of this country, day-release course may 
not be practical for persons employed in factories. ‘The position can be reviewed five 
years hence when factories grow both in numbers and sizes and would have come into 
existence. 

4. In this country, both the 'college-based' and the ‘industry-based’ types of sand- 
wich, as in the U.K., should be encouraged. The Industrial Traming Institutes should 
trein students from the factories for the State Board Craftsman Certificate Examinations. 
The polytechnics should train students for the State Board Diploma Examination. 
Engineering colleges should start such sandwich courses to tram duly qualified 
employees to sit for the Associate Membership Examination of professional institutions 
like the Institution of Engineers (India). Private enterprise should be encouraged by 
giving generous grants to start courses to tram employees of factories according to a 
well-planned sandwich system for recognized certificate, diploma and professional 
examinations. ‘These courses can be run all the months in a year in the above- 
mentioned institutions in cooperation with the neighbouring factories. 

2 
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5. All efforts in the private sector should be encouraged to open professional insti- 
tutes to train students through sandwich courses for varying types of conferments at 
craftsman, diploma and professional membership examination levels. 


6. The present practice prevalent in many universities of recognizing institutes 
or colleges ill-equipped with teaching personnel, building and equipment should be 
severely discouraged. Instead, it is better to encourage persons working in factories 
to take sandwich courses. The equipment in the factory will make up to some extent 
deficiencies in equipment in a laboratory. The ‘thickness of the sandwich’, that is, the 
distribution of the time between academic and factory work, should be a matter of 
convenience to both the parties. The duration of the courses should be sufficient to 
pass the prescribed examinations. 


7. The success of these courses will depend, to a considerable extent, on the size 
and nature of the firms who show interest in giving such training to their employees. 
During the period of work in the colleges, the employees may probably have to be paid 
just a stipend instead of their usual salaries. 

8. It is very desirable to encourage evening classes at all levels, The Higher 
Secondary Technical Schools and the Industrial Training Institutes should make 
arrangements to hold evening classes in trades. The polytechnics can hold classes to 
coach students for National Diplomas, or diplomas awarded by the State Boards of 
Technical Education. The engineering colleges and a few well equipped polytechnics 
may also start evening classes for coaching students for the Associate Membership 
Examination of the Institution of Engineers (India). Private enterprise running colleges 
on its own can also start such evening classes as they do not involve any large outlay 
in workshop equipment and laboratories, for the reason that the students will already 
be in professional employment. 


9. In India, hardly any attempt has been made to popularize correspondence 
courses in engineering. There are very few such courses. The Ministry of Education 
should insist on the various Regional Engineering Colleges to open correspondence 
courses in engineering both at degree and diploma level. The colleges should also coach 
students for professional examinations like the Associate Membership Exammation of 
the Institution of Engineers (India). Such other colleges which are willing to take up 
this work should also be encouraged by generous grants. Such courses should be for 
а period of ten months at a stretch. At the end of every ten months, students should 
attend laboratory, workshop and drawing classes, and lectures for 60 days in a year.’ 
Retired teachers and retired professional engineers can be very usefully associated with 
this scheme. 


CHAPTER XVI 


TECHNICAL EDUCATION FOR WOMEN 


1. There is here a considerable reserve of unused ability, which must be 
mobilized. Courses should be organized in existing institutions during the hours most 
suitable specially for married women, and wide publicity given to them. 
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CHAPTER ХҮП 


TECHNICAL EDUCATION—EXTENSION WORK TO IMPART 
KNOWLEDGE OF LATEST DEVELOPMENTS 
TO PERSONNEL IN EMPLOYMENT 


N 
1. As the pace of discovery quickens, it will become increasingly important for 
practitioners in many fields to take courses at intervals to bring them up to date in their 
subjects. A wide variety of courses should be offered at all levels. 


2. At the craftsman level, the Higher Secondary Technical Schools (now called 
Industrial Training Institutes or Junior Technical Schools) should be the centres where 
short courses should be held to teach operation of new types of machines and tools. 
Recent advances in the technology of trades like carpentry, welding, use of mcdern 
materials in building industry, etc. should also be taught in short courses. The dura- 
tion of these courses need not exceed four weeks at а time; normally, they can be of 
two weeks. 


3. At post-diploma level, the polytechnics should be the centres for organismg 
short-term refresher courses. As in the case of craftsmen, refresher courses should be 
confined to very narrow fields of technology like tools used in a fitter's shop or a 
carpenter's shop, modern methods of lighting a factory building, building а radio set, 
precasting of remforced and prestressed concrete beams, etc. In addition, courses may 
be organized on subjects pertaming to a fereman's work like mcreasing productivity 
amongst workmen, ensuring better safety m the factories, or better control in the use of 
materials used in manufacture, etc. The duration of these refresher courses should not 
exceed four weeks a time ; normally, two weeks should be sufficient. 


4. There are no technical journals published to cater primarily for the needs of 
the diploma holders, The Government at the Centre, should subsidize, at least in the 
early stages, the publication of a journal in the State languages and in English and 
Hindi. 


5. In addition to publication of journals, every encouragement should be given 
for holding seminars. The duration of semmars may be of seven days and they may 
be organized in groups. 

6. Diploma holders should also be encouraged to jom the Institution of Engineers 
(India) m the grade of Students. The admission fees and the annual subscriptions for 
& number of bright boys may be paid by the Central and State Governments. 


7. The Central and the State Governments should finance the Local Centres of 
the Institution of Engineers (India) for the purchase of books for their libraries which 
will be of value particularly to diploma holders. 


8. At the post-first degree level, the engineering colleges, the Higher Institutes of 
Technology, and professional bodies like the Institution of Engineers (India) can all be 
centres of activity for imparting knowlcdge of the latest developments and techniques 
in science and technology to those in employment. The methods described hereinafter 
“may be adopted. N 7 | x 


/ 
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9. Refresher courses can be of two types. In one type, the course will pertain to 
the learning of a new method or the latest method of design or of technique in the 
manufacture, erection or operation of a particular product or equipment or structure. 
The courses should be strictly limited to a very narrow field of speciality. In the 
second type, the refresher course is meant to make а survey of the developments in a 
particular technology during the last ten years or such other period. 


10. Symposia may be held selecting particular subjects of study. Papers are 
invited and a discussion takes place on the subject. For example, "Technical Education’ 
can form a subject for a symposium. 


1]. Seminars can be held in the same manner as for post-diploma students. 


12. Joining professional institutions like the Institution of Engineers (India) will 
enable them to use the libraries in the Local Centres of the Institution, attend technical 
lectures, and also obtain its technical journals. They can also come in contact with 
other co-workers in their field and learn by mutual discussions. 


13. At post-doctoral level, the Higher Institutes of Technology and professional 
institutions like the Institution of Engineers (India) should be entrusted with the 
responsibility of conducting similar courses as refresher courses, seminars and symposia. 
In these, the scope of the subjects are narrowed down even more than at the post-first 
degree level. These should be held on an ‘invitation basis’, and should be open only 
to those invited to attend them. Experts from abroad should also be invited where 
necessary. 


14. Depatations abroad : Another useful method is to depute persons both in 
and outside India. The depuation abroad may be for the following purposes : 


(a) At post-craftsmen level and post-diploma level : Crafts teachers, foremen in 
factories and others (i) to actually work m factories or in institutes where their trade is 
being practised; (ii) to visit trade fairs, international exhibitions and firms; and (iii) 
to visit apprentice schools or trade schools where their trades are being taught. 


(b) At post-first degree level : These should be deputed to visit actual works or 
„factories under erection or in operation. Special efforts thould be made to send indus- 
trialist engineers abroad. One of the essential conditions should be that they should be 
actually engaged as proprietors of an industry by themselves, or should have worked 
in a small-scale industry for a minimum period of three years before they are sent 
abroad. They should be sent in large numbers to visit international fairs, exhibitions, 
and factories manufacturing similar products. 


(c) At post-doctoral level: Teachers, design engineers employed in design offices 
either in public or private sectors, and research workers should be encouraged to write 
papers for international conferences or publish them in journals of repute in India. 
They should be encouraged to attend international conferences only if they fulfil both 
these conditions, first, they should have continually kept contact with technical deve- 
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lopments by being members of а professional society in India, and second, their papers 
should have been accepted by the conference which they are attending. 


The duration of these deputations at all levels should not exceed three months at 
a time. 

15. Deputations within the country: Teachers, design engineers and research 
workers should be sent to work under actual factory or field conditions occasionally. 
Those working in factories should work їп research and teaching institutions for short 
periods. The minimum period should be at least six months. 


16. For the success of these schemes, four conditions are essential. They are: 
(a) fmancial support from Central and State Governments for organising refresher 
courses, seminars, strengthening the libraries in professional institutions at their Local 
Centres, and starting technical journals for technicians and craftsmen; (5) financial 
support both from Central and State Governments and industries to depute qualified 
persons to attend international fairs, exhibitions, conferences and even factories and 
projects; (c) cooperation from the employers both im the private and public sectors in 
releasing their personnel to attend these; and (d) creating awareness amongst technical 
personnel at all levels, specially at the post-craftsman and post-diploma levels, of the 
opportunities that exist to improve their knowledge and efficiency. This should be 
done by all well known methods of publicity. 


17. Study of advanced technology abroad: There are any number of areas of 
knowledge in which this country is lagging behind. In the years to come, with the 
the present rate of advance m knowledge, these areas will increese both in width and 
depth. Only an expert body which can keep continually in touch with the progress 
going on all over the world will able to demarcate these areas of study. Such a body 
should not consist only of eminent experts. The National Institute of Sciences, for 
example, by its very constitution works in complete isolation from industry, as its 
membership is confmed only to the very best men in the sciences. It is not therefore 
reasonable to expect such a body to mark out areas of research which are of immediate 
need for the industrial development of the country. 


The Institution of Engineers (India) has a more broad-based constitution and 
has expert engineers, scientists as well as industrialists and others in the country as 
its members. It is therefore better suited to be entrusted with the work of periodically 
marking out the areas of study for which persons have to be sent abroad, fixing the 
qualifications of the persons to be so deputed, the places and the duration of their 
studies, and other details. For the selection of such personnel, selection committees 
may be constituted consisting of an academic expert, a top industrialist engineer, and a 
representative of the Ministry-of Education. 


CHAPTER ХҮШ 
TECHNICAL EDUCATION FOR THE PHYSICALLY HANDICAPPED 
No recommendations. x 
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CHAPTER XIX 
TECHNICAL EDUCATION AND MILITARY REQUIREMENTS 


1. For obvious reasons, no attention was paid to development of technical educa- 
tion as an aid to strengthening defence till our country attained independence. 
a 2. A considerable amount of expansion since 1951 has taken place in training 
personnel with technical education for military requirements. The number of schools 
and colleges for this purpose are still very few compared with the requirements of a 
vast country like ours. 


3. In this country, full-fledged technological institutes of traming, research and 
development should be established. Boys fresh from Higher Secondary Technical 
Schools or Higher Secondary Schools should be recruited. They should be given five- 
year integrated courses leading to a first degree in technology. The course should lead 
in the final year to a high degree of specialisation in narrow fields of technology (which 
are essential to defence requirements), that is, there should be an elective in the final 
year of the course. 


4. Those who are fit should then be recruited as Lieutenants in the Army or to 
equivalent posts in the other services. After the necessary training, they should be 
posted back to the institutes to undergo post-graduate training for two years in a still 
narrower specially either m engineering or applied science. 

5. These post-graduate courses should be of two types, one specialising in design 
for technical development, and another specialising in a narrow field in the basic sciences 
(physics or mathematics moetly) to fit them for research and development work of 
more sophisticated types. Those who successfully complete this training should be 
posted to field service for a year or two. They may again be reposted to the institutes 
to work either on the staff, or as a research fellow for a doctorate, or as a designer in the 
technical development section. In this way, the Defence Services will have technical 
men highly qualified in technology with experience in military service. These persons 
will be competent to hold positions of management and direction in military technical 
institutes. 


6. The present technical colleges at Kirkee, Bangalore, Hyderabad and other places 
should all be converted along with the Defence Science Laboratories to full-fledged 
Military Technological Institutes of teaching, research and development, each specialising 
in a narrow field of technology. For example, there are four military establish- 
ments et Bangalore, one connected with the Air Force, one with research and development 
in telecommunications, another in aircraft design, and the fourth in gas turbines. 
Each of them should be converted into a full-fledged institute of teaching, research 
and development at all levels starting from a five-year integrated course for a first degree 
in engineering or technology to the doctoral level. Thus, there should be four 
Military Technological Institutes in Bangalore. 


7. The management of these higher institutes which will probably be more than 
30 in number to begin with has to be vested in an Executive Board like the Railway 
Board consisting of experts well known for their knowledge of science and/or technology 
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Each Board member should be a full-time worker engaged all the trme in looking after the 
work of the institutes in his charge, and initiating new areas of research or technical 
development projects. The head of this Board should be invariably a military man, so 
that there is complete liaison between the defence work m the field and in the labora- 
tories. 

8. It is desirable to associate civilian scientists and engineers at all levels m these 
higher Military Technological Institutes. A few of them can also be members of the 
Executive Board. 


CHAPTER XX 


TRAINING FOR CITIZENSHIP—COORDINATION BETWEEN TECHNICAL 
EDUCATION, GENERAL EDUCATION, SCIENCE EDUCATION AND 
PHYSICAL CULTURE 


1. As discussed in Chapter IV, the end and aim of all education is to develop such 
an integrated personality in the student that at the end of his education he is ina 
position to take his place as a responsible citizen of the country. His mind should be 
so trained that it is kept active and free from tensions, so that he can continually enjoy 
both the hours of his professional work and the hours of his leisure. His body should be 
kept active and as healthy as the mmd. He should grow up in a disciplined manner, 
which means that їп his professional work he can wholeheartedly cooperate in executing 
the wishes of his superior. He should also have developed the necessary personality 
and will power to get his orders obeyed cheerfully by his assistant. 


CHAPTER XXI 
ADMINISTRATION OF TECHNICAL EDUCATION 


1. Development of technical education cannot thrive in isolation. It has to be 
coordinated with general education on one side, and with technical development on 
the other side. Good coordination exists in all the States between general education 
and technical education. The Departments of Education in each State are in а position 
to make a unified survey of educational problems in all their aspects according to their 
requirements from time to time. They have a unified control over the entire system 
of education ensuring proper interconnections between different levels and types of 
education. This system has worked well. There is no reason why this set-up should 
be disturbed. There is thus a strong case why education should continue to be State 
subject under the Constitution. 


2. But for various reasons, mostly of finance, and dearth of proper talent, the 
States have not made much headway either in (a) fostering research, or (b) linking 
technical education with technical development m the country., It is in these fields of 
activity that the Centre can play its part effectively and usefully. 

3. The States are mostly engaged in developing technical education at the 
graduate and under-graduate levels. It is necessary that there should be some sort of 
regulation and not regimentation in the activities connected with technical education. 
A high level policy-making statutory or advisory body is necessary. It has to guide 


24 THE INSTITUTION OF ENGINEERS (INDIA) 


collection of data with regard to technical manpower requirements of all categories 
and also to get the progress in all aspects of technical education periodically evaluated. 
The present All-India Council of Technical Education with its regional organisations 
is domg excellent work. All that is necessary is to widen its scope of work. 


4. The Directors of Technical Education, the Directors of Employment and 
Vocational Training, and the universities look after, between them, technical education 
at all levels. As a result of the changes suggested here, the Industrial Training Institutes 
under the control of the Labour Department will have to be transferred to the Directorate 
of Technical Education. These will be called Higher Technical Secondary Schools. 
In addition, hundreds of them will have to be started all over the country. 


5. The entire system of apprentice training may continue to remain with the 
Labour Department. They may also start apprentice schools for giving General 
education full-time or in the evenings, to tram students for Craftsman Certificate (Junior 
and Senior grade) exammations held on an all-India basis. They may continue to 
employ craft inspectors to supervise apprentice training not only m the bigger factories 
but also in small establishments, specially in the villages. 

6. The other two functions of technical education, those of furthering research 
and linking technical education and technical development, are activities which 
should be the sole responsibility of the Centre. The States do not have the fmances 
nor can they recruit personnel for this type of work. ‘There will have to be movement 
of technical personnel from one institution to another, which will not be possible if the 
personnel are under State service. A high degree of coordination of actrvities is required 
at national level at every stage. 


7. Regarding promotion of research by running of all types of courses at post- 
graduate levels, these should be done at the Higher Institutes of Technology (I.1.T's.), 
the Regional Engmeering Colleges, and other institutes which can do this type of work. 
Many new ones also have to be started. At least 75 per cent of the boys in these 
institutions should be engaged either in research or development and design courses. 
They should also be centres for running correspondence courses, holding external 
examinations at graduate and post-graduate levels, and where necessary, evening classes 
for training those in employment to appear for professional examinations They 
should also be consultancy centres where industrialists can approach the professors 
for technical advice. Their services should also be made available freely for preparation , 
of projects by industrialists anxious to improve or expand or start new Industries. 


8. In addition, the present Higher Institutes of Technology and the Regional Engi- 
neering Colleges should be remodelled so that they work more or less like a university 
campus with a number of institutes (which may be called departments) in it. Each 
should specialize in a narrow field of speciality with its own director, or chief professor. 


9. The overall control of all these mstitutions and colleges which will entirely 
financed by the Centre, has to be under a full-time Technical Education Commission 
with a Chairman and two members. One of the members, the Administrative Member, 
will look after all financial matters, coordination in the purchase of equipment, 
recruiting of personnel, and such other matters of an administrative nature. The 
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second member, the Technical Member, will wholly devote himself to technical work 
to ensure maintenance of standards in examinations, suggest new courses to be opened, 
new areas for research, and all such other purely technical matters. He may have a 
small advisory body of experts to assist him, in which the Director-General of the 
Council of Scientific and Industrial Research and the Advisor, Defence Services can 
also be members. The Chairman, who should preferably be the Minister himself, 


. should coordinate the activities of research and development not only in all technical 


\ 


institutes under the Centre, but also initiate, develop and coordinate research, develop- 
ment end design activities in the various universities and colleges under the control of 
the States. А policy similar to the University Grants Commission to foster areas of 
activity in one or two specialities at each of the engineering colleges and technical insti- 
tutions at degree level in the States should be adopted. All the fmances and 
the personnel connected with these activities should be completely under the Centre 
except for day-to-day control by the States. 


The Chairman should also coordinate the activities of the Council of Scientific 
and Industrial Research with the activities in the technical institution. He should also 
associate himself with the activities of the Ministry of Industries and Commerce, the 
Ministry of Irrigation and Power, and such other Ministries who import equipment and 
raw materials in large quantities. It will be one of his important functions to initiate 
work of research, design and development of articles imported from abroad. He should 
also initiate work for substitution of scarce and costly raw materials imported from 
abroad. 

10. The Minister, or any other person who is to work as Chairman where 
necessary, should be thoroughly conversant with all aspects of technical education from 
the highest to the lowest levels. He should have the personality, drive and tact to get 
things done quickly and efficiently. 

|I. In regard to internal management of higher technical institutes, both the pre- 
sent I.I. Ts, the Regional Engineering Colleges, and other similar institutes proposed 
to be managed entirely by the Centre have to work as fully autonomous institutes in 
their internal administration if the best results have to be had from them. 


12. The present set-up of a Council, a Senate and Faculties is working well in 
most institutes. These should be retained. The Council should be the executive 
governing body that actively controls finance and external relations. It should have 
representatives of the Technical Education Commission, the Ministry of Finance, 
professional institutions like the Institution of Engineers (India), the National Institute 
of Sciences, industries, the Defence Science Organization, the University Grants 
Commission, Parliament, the Government of the State where the institute is situated, 
the universities in the region, the Senate, and the Faculties. In addition, a few distin- 
guished persons well known for their learning and/or administrative experience in the 
management of technical education should also be nominated. The Chairman of the 
Council should be a member of the proposed Technical Education Commission. 

13. The Council will no doubt consist predominantly of ‘laymen’ not experienced 
in teaching or actually doing research. This has been proposed because ‘where men and 
women of wide experience and high standing in the world of affairs can spare time to 
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associate themselves with university (in this case institute) activities, the universities 
gam from the partnership strength and sagacity in their dealings with the outside 
world’, ' 

14. It is better to have the Chairman from the Technical Education Commission 
so that coordination in the activities and uniformity in policies of administration are 
ensured at all the institutes and colleges. 

15. The Senate is the apex of all academic activities. It should be composed 
entirely of academic members, all Professors and a few Senior Assistant Professors, one 
or two from each Faculty, the Librarian, the Registrar, and a Senior Accounts Officer 
of the institute. These should zealously guard the academic freedom mentioned earlier 
in this chapter. 

16. The prestige of an institute depends entirely on the responsibility, integrity 
and zealousness shown in the maintenance of standards and the academic freedom of the 
Professors. The Council should remember that the achievement of high integrity and 
standards requires freedom and the opportunity to exercise responsibility. 


17. The Senate should be supreme m all academic matters. It should constitute 
its own committees of experts for recommendation for the appointment and promotion 
of all staff members below the rank of Professors to the Council. 


18. The faculties consisting of both junior and senior staff have an important role 
in preserving academic freedom. They should be able to advise the requirements of 
the courses. They should be permitted to experiment with methods and contents of 
courses, and appoint external examiners for periodical assessment of work and mainte- 
nance of standards in the departments. They should also advise on entrance require- 
ments, lengths of courses, etc. The decisions of the Faculties, though advisory, should 
carry great weight with the Senate in its ultimate decisions. 


CHAPTER XXII 
LANGUAGE AND TECHNICAL EDUCATION 


1. It is well recognized that a child can understand best when it is taught in its 
own mother tongue. If technical subjects can be taught in a regional language which 
happens to be the mother tongue of the majority of persons living in that region, there is 
another advantage. The children will spread technical ideas in their homes so that 
their parents and others in close contact with them will leam many things technical 
which may improve the efficiency of the tasks in which they may be engaged. These 
children serve incidentally as extension workers of technical education. The vocabulary 
of the language also grows richer by the addition of technical words. 

2. An immediate necessity is therefore to make a beginning by imparting technical 
education in the regional languages from the elementary levels right up to the first degree 
course in engineering. 

3. Before this is attempted, a beginning should be made immediately by encoura- 
ging authors to write text-books in technical subjects suitable at all levels up to the 
degree level. _ 
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4. ТЬе technical terminology in all Ње languages to be used in writing the text- 
books should be settled. It is better to keep as many technical terms as possible 
common in all the languages so that it will be easy for a person from one region to 
understand the language of another from a second region. 


5. At the degree level, English will have to continue to be the medium of instruc- 
tion for a long time to come. There can be no two opinions that we should eventually 
replace English by Hindi as a link language. By sticking to English, we have 
unconsciously become slavish admirers of everything British. We have lost the capacity 
to make an objective assessment of the technical knowledge available m other countries 
like Germany, France, Russia, Japan and others. 


6. We have become such prisoners of our mind that we cannot even think of 
encouraging Indian authors to write text-books taking the best from all countries of the 
world. We have deliberately gone out of the way to kill Indian authorship 
by encouraging foreign firms to sell their books even below the cost of production of 
similar Indian books. 

7. If it is considered that some books in the English language are excellent ones, 
the sensible way is to purchase a dozen or more copies of them for each of the technical 
Institutions in the country to be stocked in their libraries for the use of students. 
Similarly, books in German and other language should be got translated and copies of 
them stocked in the libraries of the technical mstitutions. 


8. The only way of getting out of the shackles which are binding us now is to 
boldly break away from them and make a start in thinking, writing and talking in our own 
regional language about all subjects however abstruse they may be. In addition to the 
regional language, Hindi should also be freely used as it is to serve as the link language 
for all of us. 


9. Before we start using the regional languages and Hindi, we should concentrate 
on speeding up the activities of the present translation bureaus. 


10. A few regional language and text-book institutes should be started to bringing 
out text-books and for translating foreign books into the regional languages and Hindi. 


11. Private firms should also be encouraged to produce text-books which should 
be got edited and approved by these institutes before prescribing them. 


12. Recommendations have already been made that а start should also be made 
to publish а popular technical journal in English with its translation in all the other 
languages for the craftsman and diploma levels. This will help considerably in paving 
the way for writing text-books and eventually teaching courses in the regional languages. 


13. Both m the U.K. and the U.S.S.R., and in many other countries also, it is 
compulsory to study one foreign language either at the secondary school or at the first 
degree college level. In this country also, the same system is in vogue. The study of 
the foreign language English begins even at the fifth standard, that is, at the elementary 
school stage. This should continue to be so, as more than 50 per cent of world's know- 
ledge is in this language. 
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14. The system as it now prevails is such that the boys even after leaving the 
secondary school have a working knowledge of the English language. With a little more 
effort, by studying for a year or two beyond the secondary school stage, they are in a 
position to understand fairly well any book in English. This system should continue 
as long as the English language dominates in its importance over the others. 


15. In addition, Hindi has to be learnt as a link language. 


16. A student at the graduate level will have command over at least three langua- 
ges, the regional language, Hindi and English. It is not desirable he should be loaded 
with the study of a fourth language. 


17. A study of a fourth modern language should be limited to only those who 
wish to do research work. This is abeolutely necessary for research workers so that 
they know of the latest developments in countries other than the English language 
countries, in their own field of speciality. It should be compulsory for all research 
workers to study a fourth modern language, German, Russian, French, or Japanese. 


18. Much more important than making а study of а modern foreign language 
compulsory for research workers is the opening of schools for teaching only modern 
languages. Like the Robbins Committee, it is recommended that in all post-graduate 
technical institutes under the control of the Centre, a department of foreign languages 
should be established. 


19. The following recommendation of the Robbins Committee is pertinent to this 
discussion: “A course involving the study of two or three modern languages, with the 
emphasis on, standards in oral fluency, translation and interpretation, and combined 
with the study of the relevant background of the countries concerned, will attract stu- 
dents and would offer them opportunities to develop at а high level their ability to use 
the languages in fields where skill in à language needs especially to be supported by 
knowledge of the background in which the skill is applied’. These are required in 
great numbers for translation work, for promoting export of goods from the country, 
and for a variety of other purposes. 


CHAPTER XXIII . 


TEACHING METHODS—EXAMINATIONS—TEXT-BOO 
AND LIBRARIES 


1. Asin this country, in the earlier stages, the U.S.S.R. faced the same problem 
of reorienting their education system as we are doing now. It has been noted ‘the 
school is now faced with the responsible task of uniquely re-educating the pupils psychology. 
Up to the present time, the school only prepared them for the institutions of higher education. 
Now when a considerable portion of those finishing school will go directly into life, our task 
is to nurture young people right from the beginning in the habits of work, in the love of work 
and in respect for labouring people’. If teaching is done in all subjects with this change in 
outlook in the thousands of Higher Secondary Technical Schools to be started or now 
working, the majority of these ordinary workers in the factories will work with 
a productivity raised double, or may be many times more than now. Indian industry 
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countries. 
2. In the U.S.S.R., schools are worked on a two-shift basis. We have to adopt 
the same system in view of the severe shortage of school buildings, and to meet the 


enormous demand for skilled craftsmen. 


3. The syllabus in the U.S.S.R. for these technical schools consists of two parts. 
The first, called explanatory notes, includes a number of detailed directions on how 
certain topics should be presented, for example, ‘in mathematics, in the tenth grade, 
in studying the volume of pyramids, the teacher may elect one of the two methods of 
presenting the topic described in the geometry text-books by A. P. Kiseley and by М. A. 
Glagolev'. The second part, the syllabus proper, lists in detail the topics to be covered, 
indicates the number of class hours in which each group of topics has to be covered, and 
the number of hours required by the students for home work. 


4. The All-India Council of Technical Education should appoint appropriate 
panels drawn from the teaching staff of polytechnics, higher secondary schools, and 
others to write the syllabi for the various subjects. The syllabi should thoroughly cover 
the subject and drawn up in the same manner as in the U.S.S.R. Instructions to tea- 
chers in assigning practical and home work to students and in methods to be adopted for 
teaching the various topics in the subjects should also be drawn up in great detail for 
their general guidance. 

5. The language and text-book institutes recommended to be established at a few 
regional centres should take up the work of producing the text-books. 


6. There is general agreement that our methods of conducting examinations are 
very defective. The U.S.S.R. method is also open to many objections. It is firstly 
time-consuming. It leads to excessive cramming and is not test whether a boy has 
really understood the subject and whether his thinking faculty has improved as a result 
of the course he has undergone. It is difficult to maintain uniform standards if there is 
oral examination at all the places simultaneously. 


7. The following system which is a combination of both the U.S.S.R. and our 
methods may be tried m a few places as an experimental measure. For each region, 
there should be a Controller of Examinations whose duty it is to conduct examinations 
and declare results. With the help of appropriate boards, he appoints question paper- 
setters in each subject. The question paper-setter sets twenty or more questions 
7 covering the entire subject. These questions are divided into six or more groups А, B, 
C, D, E, F, and so on. The number of groups should equal the number of questions 
the candidate has to answer in the time allotted to him. Each group will contain two 
or three questions taken from the entire syllabas. The Controller of Examinations draws 
lots, and fixes well in advance of the examination the number of the question in each 
group which has to be answered by a particular roll number, e.g., roll number 10568 may 
have to answer question | in group А, question 3 i group B, question | in group C, and 
so оп, This arrangement will apply to each of the question papers to be answered by 
the candidate, without it bemg necessary for the Controller of Examinations to draw 
lots for each question-paper separately. If he cannot answer any question in a 
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particular group, the candidate can chooee any other question in the same group, but 
the question will be corrected for maximum of half the marks allotted to the question in 
the group. All answers should be written ones generally. "There should be practical 
and oral examination in laboratory work and workshop practice. 


8. The answer papers should be corrected mostly by the teachers themselves who 
are handling the classes. After the examination is over, all the paper-correctors will 
assemble in the same rooms where the candidates were sitting. Sealed packets of 
answer papers will be brought by the head of the institution, the seals broken open in 
the presence of the paper-correctors, and the papers got corrected. Those which 
remain uncorrected are sealed again and delivered the next day in the same manner 
as above. Теше paola "poste Yak Woe mets (ees ios perdent НЕ 
Controller of Examinations. 


9. The Controller will declare results in two parts in each subject, the marks or 
grade the candidate has obtained in the first part which is based on the assignments, 
tests, etc. taken by the candidate in his school, and the grade or marks the candidate has 
obtained in part two which is based on his performance at the external examination. 
The advantage of this systern is that no boy can hope to pass an examination by studying 
only half or a part of the prescribed syllabus. Since the choice of questions he has to 
answer is made at random, he has to prepare himself to answer questions from all 
portions of the syllabus. | 


10. Instead of our marking system, the grading system adopted їп American 
schools, now adopted by a few of the Indian universities, is more rational and should be 
adopted in declaring results. 

Il. The year should be divided into two terms, each of six months duration. 
One month's holiday in each of the terms may be given. 


12. Each term should be an unit in itself so that fresh admissions are made once 
every half-year, instead of yearly as now being done. This will prevent wastage of time 
by students passing in the September examinations. The students are also kept conti- 
nually alert, as they have to face examinations every half-year. They can study better 
as the portions to be answered in a half-year is less than m a full year. Since the 
declaration of results is in two parts for each subject, the boys have to be continually 
alert, as failure in any part will entail repetition of the course in the subject. This 
system will prevent or at least lesson student indiscipline in schools as the boys have to 
work all the time during the year. 


13. After the results are declared, the Controller should get a percentage of the 
answer papers revalued every year by different sets of examiners. Those guilty of 
misconduct or inefficiency should be removed, and their place may be taken by other 
teachers in the same school or m the neighbouring schools. 


14. At the diploma and first degree levels, the writing of syllabi and text-books, 
the methods of teaching, and the method of holding exammations every six months 
and declaration of results in two parts, may follow the same pattern. In addition to 
written examinations, there should be more of oral and practical examinations in each 
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subject. Instead of the Controller, a Chairman of Board of Examiners should be 
appointed for each region or university. 


15. At the post-graduate degree and doctorate levels, each institution should have 
full powers to frame its own syllabi. 


` 16. A certain number of the staff members should be given leave and other ade- 
quate facilities to write text-books every year. No staff member should be given leave 
just to edit or revise a text-book. Authors should be adequately paid for doing this 
work, 


17. Methods of teaching to be adopted and the number of hours for each topic, 
etc. in each subject should be settled at the beginning of each year at a meeting of all the 
teachers of a particular Faculty. 


18. At the higher institutes which run post-graduate courses, there should be one 
or more Faculties for practically every subject like Civil Engineering, Mechanical 
19, „төт И M CET ee 

written, and practical examinations and the method of defending the thesis. 


20. At all oral examinations including that at the time of defending the thesis, 
at least two outside examiners should be associated, one an acknowledged expert in the 
field to be appointed by the Senate, and another who has rich professional experience 
outside the academic field. He can be a nominee of a professional institution like the 
Institution of Engineers (India). It should always be open to these outside examiners 
to call for answers of written examinations and review them. The Chairman of the 
Faculty will be the fmal authority ш all matters concerning his Faculty. The Senate 
on getting reports from the Chairmen of the Faculty or Faculties in the several courses 
offered by a candidate will consolidate the mand declare results, using the same 
grading system. It is unnecessary to declare results in two parts. 


21. Libraries should be under qualified Hbrarians. There should be ample 
mo EP an ONU UAM нна 
for adequate periods for the use of the students. 


CHAPTER XXIV 


FINANCE AND EQUIPMENT PLANNING FOR 
TECHNICAL INSTITUTIONS - 


1. Nearly 50 to 60 per cent of the capital cost of an engineering college is normally 
earmarked for the purchase of equipment. The suggested criterion for planning the 
outlay of about Rs. 50-60 crores likely to be spent on equipment in the next ten years 
are : (a) to plan the equipment specification in relation to the anticipated needs arising 
out of modernization and diversification of courses ; (b) to plan the design and manu- 
facture of the required equipment in our country to the maximum extent possible ; and 
(c) to plan the procedure for purchase to cut down the time of obtaining the equipment 
as quickly as poesible. 
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2. The functions of a laboratory should be (а) to impart training in the operation 
and testing of machines, instruments and other equipment ; (b) to impart training for 
verification of theoretical principles and concepts; and (c) to impart traming in the 
design and fabrication of equipment for new processes and testing new concepts and 
theories. 


3. The Technical Education Commission should establish a cell for supply of 
equipment. А fresh list of equipment required in the colleges, polytechnics, and 
Higher Secondary Technical Schools should be got prepared. The Technical Member 
of the Commission should allocate the work of designing all the equipment required 
amongst the technical institutions in the country as design projects. The designers 
should be paid generously for this work, as well as those who assist them. These 
designs should be supplied freely to all manufacturers and technical institutions to make 
or get them made anywhere m the country. The foreign exchange necessary for 
purchasing some of the parts of the equipment should be freely given. Those who 
supervise the fabrication of the equipment by frequent inspections, testing, and other- 
wise help in its fabrication should also be paid. Purchase of equipment which cannot 
be manufactured here and require hundred per cent foreign exchange should also be 
allowed in deserving cases. 


4, The present difficulties in getting equipment has been described in great detail 
in the paper which forms this chapter. These should be corrected immediately. 


CHAPTER XXV 
TEACHERS' WELFARE AND THEIR RECRUITMENT 


1. The method of recruitment followed now is meeting satisfactorily the require- 
ments of teaching staff up to the first degree level of technical education. 


2. Part-time teaching staff make an indispensable contribution to the work of 
technical institutions, coming as they do from all walks of life, and particularly welcome 
are those with wide experience and holding positions of responsibility in industry and 


commerce. 


3. Most teachers achieve proficiency only after years of practice. It is better 
that every teacher, whatever may be the level, from the lowest level to the post-graduate 
level, has a period of instruction in teaching techniques before he takes up his duties. 
These teacher training courses may be offered as a full-time course in special Technical 
Teacher Traming Colleges. This training is very eseential for those who have to take 
up their duties as teachers in Higher Secondary Technical Schools and polytechnics. 


4. There should be free interchange of teachers in schools with those of foreign 


countries wherever this is feasible. 
5. Every teacher should be entitled to sabbatical leave to go abroad for study 


and research. This should be encouraged specially amongst teachers handling graduate 
and post-graduate classes. 
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. 6. Directly related to the quality of teaching is the encouragement offered to 
teachers to keep themselves abreast with the latest technical developments m their 
subjects and in the theory and practice of teaching their subjects in technical institutions. 
This is best achieved by insisting that every teacher should join a professional institution 
like the Institution of Engineers (India) either as an Affiliate Member if he is а diploma 
holder or as a Corporate Member if he is a graduate. He can have access to all the 
latest literature available in his field of speciality as well as in technical education, as the 
Institution of Engineers deal with all aspects of engineering and technology including 
teaching. His contact with professional engineers in industry will greatly help him to 
orient his teaching or research to the requirements of industry so that his students do not 


7. Every teacher should be given a small allowance each year to cover the cost of 
joining such institutions, and purchasing a few technical books and other accessories 
for his personal use. 


8. All teachers who papers are accepted for publication should be deputed to 
attend the meetings where their papers are discussed. Others who can usefully 
contribute to technical discussions should also be deputed. 


9, The Central Government should fmance this expenditure, as well as that of 
deputing teachers abroad for higher studies or for research work in particular fields. 
They should also fmance teachers by meeting their salary and necessary expenditure 
during the period they are deputed to write text-books. The teachers should not be 
asked to surrender to the Government any portion of the royalties obtained from 
writing and sale of the text-books. These should be done in the larger interests.of the 
country as a whole, as investment in increasing the efficiency of a teacher results in 
increasing the efficiency of his students who in their turn increase technical development 
and national wealth. 


10. The number of hours a teacher has to spend in lecturing, tutorials, correcting 
home assignments, organizing group discussions and lectures amongst students, doing 
research work, and admmistrative work has to be apportioned. In research work 
again, the time he is to spend on giving technical consultations to industry, the time he 
is to spend on designing and fabricating equipment of new types, and the time he is to 
spend in guiding students for obtaining research conferments like M.Sc. and Ph.D., 
have to be determined. There can be no hard and fast rules about these, as the appor- 
tionment of work depends on a close and intimate knowledge of the capacity of each 
staff member. 


11. It is abeurd to think that any опе of the various types of work mentioned 
above is superior to another. All are essential for development of technical education. 
The head of each Faculty or department in post-graduate institutions and colleges for 
training students for the first degree should be the sole judge for allocating work 
amongst the members of his staff, subject to the overall approval of the Senate or the 
College Council, or by whatever name the academic body is called. 


12. The Government, and the governing bodies or advisory bodies of the institu- 
tions or colleges, are at present entirely guided by the Director or the Head. Directors 
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sometimes bring their own prejudices to bear on subjects concerning the recruitment 
and future of the teaching staff. Most professors are indifferent to problems concerning 
the development of their institutions owing to a feeling of frustration that their words 
hardly carry any weight. It is.therefore necessary that the Senate or the College 
Counal should be the sole authority in all academic matters in autonomous institutions. 


13. The head of an institution may be appointed for a period of five years at a 
time. The appomtment may go round by turns amongst the heads of departments, 
or the head of the institution may be given extensions in periods of five years at a time. 
No hard and fast rule can be laid down for the procedure to be followed. The proce- 
dure to be followed is a matter which should be left entirely to the Governing Council ' 
or the Syndicate of the university. The recommendation can be made that the heads 
of institutions may be appointed for periods of five years at a time, so that the other 
heads of departments may also have a chance of their being,considered for promotion. 


14. During the time the head of a department is also the head of the institution, 
he may be given a higher grade, which he should not lose if he reverts back to his own 
post at the end of his term. Many heads of institutions would like to do зо of their own 
free will, if they find professorial work is more interesting than administrative work, 
and also if their emoluments do not suffer any reduction by such reversion. This 
procedure will bring a democratic atmosphere in the institution, creating a climate in 
which academic achievements can grow congenially. 


15. The present proportion of teachers to students at all levels of technical edu- 
cation is thoroughly inadequate. This requires to be corrected. In the U.S.S.R., 
it is 10.3 to | and m the U.S.A., it is 12 to |. In this country also, a ratio of 10 to | 
may be taken as a guide for all institutions up to the degree level. 


16. For the degree level, work load for each staff member should be the main 
criterion. The ratio of teacher to students will naturally vary with the number of 
electives the college is offering in its courses. 

17. At the post-graduate level, work load should be the only criterion. The 
number of subjects taught and the tempo of research and development work going on 
in the institutes is a major factor for consideration. Another important factor is the 
amount of work done by the teaching staff in consultation work. 


18. Every effort should be made to encourage such types of consultation work 
which will lead ultimately to problems of apphed or basic research in tbe laboratory or 
in the field, or in taking out а patent for а process, or in the design of new types of 
equipment. Consultation work of a routine type mainly bringing in money to the staff 
is not a desirable activity. But consultation work which leads to widening or deepening 
‘of technical knowledge deserves every encouragement. Generous increases m staff 
should be allowed їп all departments or faculties in post-graduate institutions where 
research or consultant work is being carried on vigorously, or even when there is scope 
for such activities being taken up. There should be nothing like a teacher-student 
ratio in institutes of higher learning. 

19. The ratio between senior and junior position in technical institutions is a 
subject which requires careful consideration. In so far as the Higher Technical Secon- 
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dary Schools are concerned, the recrintment of staff should be the responsibility of the 
State Governments. The ratio of senior to junior positions has naturally to be fixed by 
the State Governments, taking into consideration the ratio between junior and senior 
posts sanctioned for the Higher Secondary Schools. 

20. It should also be noted that technically qualified staff can only be recruited 
if they are offered at least the same emoluments corresponding to the positions they 
would get in the technical departments of the same Government or in industry in the 
public and private sectors. 


21. So far as diploma and first degree courses are concerned, the position is diffe- 
rent. [t has to be largely functional. For the diploma course, the head of the poly- 
technic has to be of the grade of а Professor. The heads of various departments have 
to be of the grade of Assistant Professors and the rest of the lecturing staff have to be 
Lecturers. There may also be а few instructors to lecture, correct home assignments, 
and hold practical and laboratory classes. 


22. In addition, all Lecturers who have put in 15 years of satisfactory service as 
Lecturers or in equivalent posts in industry or otherwise and have obtained at least a 
first degree in engineering, science, or its equivalent should be promoted a» Assistant 
Professors on a personal besis. 


23. Similarly, all those who have obtained a Master's degree and have put in 
25 years of service on the aggregate as a Lecturer and an Assistant Professor, and in 
equivalent posts in industry or otherwise should be promoted as Professors. 


24. Assistant Professors and Lecturers should be encouraged to study for M.E. 
degree courses in Industrialist Engineering. This will be extremely useful in giving 
them the necessary technical knowledge and the psychological orientation necessary for 
training students for industry. 


25. In addition, all Lecturers should undergo training for a year in a Technical 
Teachers Trammg College. 


26. Both Professors and Assistant Professors should be members of a professional 
institution. 

27. At the first degree colleges also, the same principles can govern the allocation 
of senior and junior positions. In a college, there should be a Professor for each of the 
branches as previously suggested. In addition, there should also be promotions from 
Lecturers to Assistant Professors for all those who have satisfactorily completed 10 years 
of service as a Lecturer and in equivalent jobs, provided they acquire a Master's degree 
in engmeering and are members of a professional institution. Similarly, Assistant 
Professors with M.E. or M.Sc. qualifications should be promoted as Professors if they 
have on the aggregate (in the same manner mentioned above) put in satisfactory service 
of 25 years. For those who have a doctorate, a reduction of five years and 10 years may 
be shown for promotional posts of Assistant Professors and Professors. 


28. For those conducting post-graduate courses, different rules have to be applied. 
Every department in each faculty of a post-graduate course should have at least one 
Professor. As already recommended, what is now considered as a branch of engineering 
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like Civil Engineering, will hereafter be called the Faculty of Civil Engineering in a 
post-graduate institution. Every head of a laboratory or those guiding not more than 
five students in the dissertation courses, design and development, or research work 
should be an Assistant Professor, that is, there should normally be one Assistant 
Professor for a maximum of five post-graduate students. There should be a Lecturer 
for every speciality. кыш аы еркше ак encom а НЕА 
up im the same manner as indicated in the previous paragraphs. 


29. There should be a system of out-of-turn promotions in recognition of excep- 
tionally good work. 

30. Regarding service, the age of retirement in all cases where there is heavy lectu- 
ring work should be 60 years normally. Further extensions year by year may be given 

in deserving cases. | 

31. IS ot tad diu qup ici TG NG УЕ ARAE 7 
design and development projects, and consultative work with mdustry and adminis- 
tration, and es such docs not involve much of actual lecturing, the age of superannuation 
should be 65 years. 


32. Professors doing post-graduate work should not be allowed to retire from 
professional activities, though they may cease to do administrative work after attaining 
65 years of age. They should be allowed to work as long as they can on a suitable 
remuneration in the same or other institutions of their choice. This generosity shown 
to a few professors in the Country will go a long way in enhancing the prestige of the 
profession and attracting the best talents to this profession. 

33. Regarding salaries, this is a matter which should be settled, taking into 
consideration, the salaries and prospects of the persons of the same qualifications and 
merit when they get into employment im the private and public sectors. These change 
from time to time and no hard and fast rule can be adopted. 

34. Teachers should be given all social security benefits such as insurance, sick- 
ness, pension and gratuity benefits. They should have at least the same medical 
facilities as those under the Employees State Insurance Schemes. 


35. Construction of quarters for teachers m moet places should be taken up on a 
large scale. There is great difficulty for teachers to get quarters at reasonable rents. 


36. There should be frequent interchange of places between teachers and 
executives in industry. These should be encouraged till the professorial level. 
Professors should not be allowed to work m industry dislocating their work in the 
college. Aur nee hey, Dam hecopbe.Frotessom there e mo ueri Gt leaving ат 
faculty for long periods. f 


37. There should be а system of recruiting qualified persons from mdustry for 
part-time teaching-or laboratory or practical work. Certain subjects can be handled 
better by men in the profession rather than by teachers wedded to a purely academic life. 

38. There should also be a system of employing post-graduate students also both 
for teaching practicals and correction of test papers. This will also help post-graduate 
students to develop the art of expressing themselves in a methodical and lucid manner. 
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: CHAPTER XXVI 
STUDENTS' WELFARE, STUDENT ADMISSIONS AND DISCIPLINE 


|. The opportunities afforded under the proposed scheme for all students to 
study right up to the highest level, the preference shown to students in the matter of 
admission from one lower course to a higher course, the рау and prospects of students 
completing the courses, the scholarships available, and a host of other information useful 
both to students and to their parents should be published widely. 


2. Information on each in the form of a booklet may deal with a particular level 
of course offered, a particular aspect of technical education like variety and amount of 
scholarships available, variety of courses offered, opportunities for employment, and 
so on. ‘These should be printed in all the regional languages and English and 
distributed freely to all elementary schools, high schools, and other places which are 
likely to attract the attention of students and their guardians. 


This work should be entrusted to the language and text-books institutes proposed 
to be established at a few regional centres. 

4. There should be no difficulty in the matter of selecting students to the Higher 
Secondary Technical Schools. Till people come to know that the technical school is 
the main feeder for higher technical education, a good number of scholarships have to 
be provided to induce students to join these schools. 


5. Selection of students for diploma and first degree courses should be strictly on 
merit, based on the candidate's performance both in the class assignments and the final 
examinations. As marks for classwork are likely to be boosted, only those who have 
got above a certain mmimum should be considered as eligible for admission to the 
technical courses both at the diploma and degree levels. From amongst the eligible, 
a further list strictly in order of merit based on the performance of the candidate in the 
public exammations should be made. There is no harm in making reservation of seats 
according to statutory requirements for those belonging to scheduled classes, hill tribes, 
children of defence personnel whose parents have died in action, and so on. Even 
in these, selection should be by merit amongst those belonging to each of these cate- 
gories. 

6. Where marks have to be considered from more than one Technical Board of 
Examinations or University, common entrance examinations may be held for each 
region, specially for admiseion to the polytechnics. 

7. The present system of selection of students for the Indian Institutes of Techno- 
logy is а good one. It should mclude all applicants to the Regional Engineering 
Colleges also, and such other colleges which would hke to jom the scheme. The 
system takes into account the previous academic records of the body as well as his 
performance at the entrance examination. 

8. For admission to post-graduate institutions, the Senate of each institution 
should determine its own methods of selection. 

9. The practice of students being given admission to private technical institutions 
on payment of ‘donations’ should be severely condemned, as it goes against the very 
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fundamental principle of education which is recognition of merit. Merit and merit 
alone should be the sole criterion for admission. Such private colleges, if they so 


10. Every year an Admission Board should be formed which will prepare lists of 
candidates eligible for admission strictly in order of merit, under the various categories, 
general and reservations (scheduled castes, etc.), under which admissions have to be 
made. It is only from this list that offers of admission should be made, following the 
one below rule, when anyone who has been offered admission fails to join the courses. 
Private colleges have also to pick out candidates from the same list, follow the same one 
below rule, when any candidate fails to jom their institution. 


11. Lecturing to the classes is one method of instruction to the students by the 
teacher. In addition, in practicals and workshops, the teacher comes їп closer contact 
with the boys. In addition, each teacher should be assigned 20 to 30 students to his . 
charge. It is his duty to meet them, individually at least once every two months, and 
_ talk to bim about the progress of his studies, his difficulties regarding purchasing text- 

books, submitting assignments and maintaining regularity of attendance, and other 
matters of a personal nature. The effect of this will be that the student will feel a 
greater sense of security. 


12. It is not all students who enter a course that get out of it after successfully 
passing the final examination. Some wastage is no doubt inevitable m any system of 
education. There will always be а certam number of students who discover that they 
have made a wrong choice, others who prove unable to develop intellectually much 
beyond the point they had reached on entry, and some who withdraw or fail because 
of ill-health or other personal reasons. Generally, the order of wastage in our country 
is as high as 40-50 percent at the degree levels. This is due partly to inadequate 
guidance by the teaching staff. Wastage can be reduced by appointing paid counsellors 
(teachers) to look after the students as mentioned in para || above. 


13. It is most unfortunate that our system of examinations is such that the boys 
are always kept in great tension just at the time of the examinations. Most do hardly 
any work during the rest of the time. In order to spread out their work evenly through- 
out the year, marks should be assigned for home work. In order to obviate personal 
influences getting m the evaluation of home assignments, final results should be declared 
in two parts аз already recommended. 


14. Since examinations are to be held once every six months as in American 
universities and admissions also made once every six months, wastage will be reduced 
to a minimum. Students also have their work spread out better. The stram is eased, 
as they will be examined only in the portions covered in each term. Students should 
also be given the facility of passing subjectwise. No student can go to the class in the 
next higher term unless he passes in all the subjects studied in the previous term. 


15. Hostels with smgle rooms are a necessity. The present programme of 
building such hostels requires acceleration. Hostels should have rooms for praying, 
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reading, holding debates, showing educational films, facilities for indoor games, music 
and acting, and all such activities which gives recreation to a student. 

16. Suitable medical facilities should be provided for all students. 

17. Sports, gymnasium and N.C.C. activities and Students’ Union should be 
actively encouraged. 

18. These are occasions when students come in contact with the older boys. 
In addition, there should be open college days when the college laboratories and 
museums can be thrown open to the public. 

19, Some of the colleges can give their own awards to their students who have 
distinguished themselves either in studies, sports, or other activities. Memberships of 
the college may be conferred on these boys, and certificates awarded at college convo- 
cations specially held for this purpose. Some of the tenchers should also be given 
these membership awards. АП these activities. will foster pride in their colleges and 
brotherhood among their alumni. 

20. Hobbies such as model making in technical institutes are a very important 
activity. Every technical institution including Higher Secondary Technical Schools 
should have museums attached to them where a few of the models made by the students 
should be exhibited. 


21. Generous scholarships should be giveh both to the needy and the merited 
students. Even the scholarships given to needy students should be called poverty- 
cam-merit scholarships. Every student should be made to feel a sense of pride and 
self-confidence that he has earned a scholarship and not succeeded in begging for it. _ 

22. Students should also be encouraged to earn wages by doing manual work in 
the college campus where necessary. Senior students may be paid wages for correcting 
home assignments and test papers of junior students. 

Z3. Loan scholarships should be given to students commg from middle class 
families to complete their education. These should be payable after the student starts 
earning. 

24. Cooperative societies in every technical institution including Higher Secondary 
Technical Schools for supply of books, instruments and other requirements of students 
should be formed. 


. CHAPTER XXVII 


RESEARCH AND STATISTICAL ORGANIZATION FOR DEVELOPMENT 
OF TECHNICAL EDUCATION AT ALL LEVELS 


1. There can be no progress without research. The very methodology of re- 
search requires (a) programming the result to be achieved, that is, fixing the object to be 
achieved by investigations ; (b) collection of data of what has been done both in and 
outside the country ; (c) detailed study of data to find out deficiencies and achievements ; 
(d) planning and conducting investigations ; (e) collection ‘of data from these investi- 
gations ; (f) arriving at conclusions ; (g) generalizing them; шкы foem 
for general adoption. 
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2. A research and statistical organization which deals with all the main aspects 
- of research in technical education at all levels is a vital necessity for both general and 
technical development of the country. This needs no argument, the need for such an 
organization. Its functions can be as under : А 

. (а) It will collect information on all aspects of technical education and systems 
in vogue in various countries. 

(b) It will collect data with regard to (1) output of technically qualified men at 
all levels ; (и) technical manpower requirements at all levels, regionwise, and industry- 
wise ; (ii) technical manpower requirements at all levels to start new industries or 
expand existing ones according to programmes of the Planning Commission ; (iv) in- 
crease in productivity as a result of giving regular training to craftsmen ; (v) increase in 
economic growth, and growth of science-based industries employing high level technical 
personnel such as the chemical, electricity, electronics, petroleum, automobile, machine 
tool and heavy electrical machinery industries, as a result of newer methods of technical 
education imparted to students; (vi) requirements of technical personnel for and 
growth of industries manufacturing new products and new devices for automation of 
technical processes ; (vii) requirements of technical personnel for industrial research ; 
(vii) for export and reduction of imports of machines and spares ; and (ix) all other data 
necessary for linking technical education with technical development. 


(с) It will periodically review what the purpose and aims of technical education 
should be. | , 


(d) It will determine the levels at which technical education has to be imparted. 


(e) It will investigate methods of coordination between technical education, 
science education and general education. 

(© It will investigate how to correlate increase in output of technical personnel 
at various levels with increase in industrial output, and in increase of the standards in 
living of the common man. 


(g) It will investigate the effect of technical education or general standards of 
morality, integrity and behaviour, and other aspects concerned with the general well- 
being of society. 

(hb) It will investigate the place of languages in imparting technical education. 

G) It will investigate the various methods to be adopted for maintaining stan- 
dards in technical education, for periodical revision of curricula, and for opening of 
new courses. ; 

() It will investigate the various methods of imparting knowledge of the latest 
developments and techniques in science and technology to those in employment. 

(k) It will investigate the best method of giving publicity of the facilities avail- 
able for technical education. 

(D It will investigate how best to correlate the activities of technical institutions 
with the activities of the University Grants Coinmission, the Council of Scientific and 
Industrial Research, and other research bodies in the private and public sectors. 
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(m) It will investigate all problems pertaining to teachers’ welfare, teaching 
methods, text-books, teaching aids, and reading materials. 
(n) It will investigate all problems pertaining to students’ welfare. 
(o) It will investigate all problems pertaining to administration of technical 
(p) All other matters which are directly or indirectly connected with technical 
education at all levels. 
3. This organization should have a full time Director assisted by numerous 
advisory panels. He should work directly under the Technical Education Commission. 
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PART II—REPORT 
CHAPTER I 
INTRODUCTION—METHOD FOLLOWED IN WRITING THE REPORT 


1.1 General: The Ministry of Education set up a Central Planning Group now 
called the Education Commission to prepare a broad outline of a perspective plan of 
educational development during the next 15 years (1966-1981), and against its back- 
ground to prepare programmes for inclusion in the Fourth Five-Year Plan (1966-1971). 
The Institution of Engineers (India) having on its Roll over 40,000 Students getting 
trained as engineers and more than 13,000 engineering graduates including directors, 
chief executives, designers and planners in engineering concerns, directors, professors 
and other research workers and teachers in engineering laboratories and institutions, 
and others like administrators, industrial consultants and technical experts, is vitally 
interested in the development of technical education in the country. In order to 
provide a forum for discussion on all aspects of technical education, the Council of the 
Institution decided to hold a Seminar on this subject. The Seminar was held not only 
at the 45th Annual Convention of the Institution in Lucknow ш February this year but 
also at many of the Local Centres of the Institution. 


1.2 Scheme for discussion of the subject : Any scheme of planning for education 
has necessarily to take into consideration the history of the development of technical 
education and the social and economic conditions as exist in the country today. This is 
necessary as any scheme that is suggested should be such that it will cause minimum 
emotional disturbance in the minds of those who are to implement it—the administra- 
tors, the teachers and the students. It should not look revolutionary in concept 
though actually it may be so. Everyone concerned in its implementation should feel 
capable of doing so without much difficulty. The new generation of students, research 
workers and others should be able to get their training under the new scheme without 
frustration for want of the necessary qualified staff, equipment or buildings. 


13 Another very important consideration in formulating a scheme should be that 
it should fit in with the declared objectives of the Government. These have been stated 
to be the achievement of а socialistic pattern of society, raising as quickly as possible 
the standard of living of the common man specially the large population living in the 
villages. The scheme of technical education should therefore have as one of its impor- 
tant objectives the training of persons to increase productivity and technical knowhow 
at all levels starting from the village craftsman to the highest level of an engineer- 
scientist. 

1.4 Another objective is the elimination or at least considerable reduction in our 
dependence on foreign technical ‘knowhow’. Expressing the same idea in a positive 
way, the scheme should be such that designing and fabricatmg new equipment or 
improving the efficiency of existing ones forms an integral part of technical education 
at all levels. Efficiency in formulating the scheme should be measured by the extent 
to which sophisticated equipment have been designed, fabricated and used in the 
villages and the cities, a few years after our scheme is implemented. 
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1.5 Е is against this background that each topic under the subject of the Seminar 
is discussed under the following headings : (a) practice prevailing in other countries, 
and (b) practice recommended for adoption. The deficiencies in the present system 
of technical education have been discussed in the several papers indicated in the Appen- 
dix to Chapter III. 


CHAPTER П 
HISTORICAL BACKGROUND 


2.1 ‘Engineering is the activity of man by which he seeks to control and direct 
the resources of nature to his own use and benefit. Taken on this broad basis, it consti- 
tutes one of the main endeavours of man and is quite distinct from his other activities 
such as his achievements in politics and government, in artistic expression or his reli- 
gious aspirations, and his reaching out to the unknown. It traces its beginnings almost 
to the dawn of human existence on this planet and would embrace the craft of the 
prehistoric hunter and his primitive attempts to make and use weapons. [t would 
cover the endeavours of man to master materials available from the Stone Age and 
Eotechnic Era onwards. 


The ancients who come within recorded history have some very considerable 
engineering works to their credit. Many can still be seen in whole or in part, such as 
the pyramids of the Egyptians, the magnificent temples and public buildings of the 
Assyrians, of the Greeks and the Romans, the irrigation systems and aqueducts of the 
Egyptians and the Romans, and the remarkable roadways, still the basis of some of the 
English roads today after 2,000 years have passed. 

Throughout this long period of development, science, which is the understanding 
of basic principles, played but a small part. Knowledge, largely gamed from experience, 
was passed from generation to generation, mainly through a priestly caste, as a body of 
known and established fact. 


Tt was not until the fall of Constantmople in 1453, and the revival of learning that 
followed it, that men's minds began to appreciate the importance of a knowledge of 
natural laws in supplementing the techniques and skill already developed.” 

22 In Indis, from the Vedic times, if not earlier, technical traming was imparted 
from father to son. It was also restricted in scope to certain castes. Each caste or 
community specialized generally in a particular craft. In recent years, ‘the impulse 
for creation of centres of technical trammg came from the British rulers and it arose out 
of the necessity for the trainmg of the overseers for construction and mamtenance of 
public buildmgs, roads, canals and ports, and for the training of artisans and craftsmen 
for the use of instruments and apparatus needed for the army, the navy, and the survey 
department. The superintending engineers were mostly recruited from Britain from 
the Cooper’s Hill College and this applied as well to foremen and artificers ; but this 
could not be done in the case of the lower grades—craftamen, artisans and sub-overseers 
who were recruited locally. Ав they were mostly illiterate, efficiency was low. The 


1 ‘Techical Education’ by PF.R Venables. G. Bell and Sons, Ltd., 1956. 
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necessity to make them more efficient by giving them elementary lessons in reading, 
writing, arithmetic, geometry, and mechanics, led to the establishment of industrial 
schools attached to ordnance factories and other engineering establishments. While it is 
stated that such schools existed in Calcutta and Bombay as early as 1825, the first 
authentic account we have is that of the industrial school established, at Guindy, Madras, 
in 1842, attached to the Gun Carriage Factory there. A school for the training of over- 
seers was known to exist in Poona in 18541 The first engineering College was 
established at Roorkee in the United Provinces in 1847 for training of civil engineers. 
In 1915, the Indian Institute of Science, Bangalore, opened courses in electrical engi- 
neering leading to the grant of certificates and associateships. The credit of first starting 
courses at degree level in mechanical, electrical and chemical engineering should go to 
the leaders of the Swadeshi movement in Bengal who in 1907 started a National Council 
of Education, the offspring of which is the present College of Engineering and Techno- 
logy at Jadavpur. Thanks to the indefatigable efforts of the great patriot Pandit Madan 
Mohan Malaviya, degree courses in metallurgy were started in 1917 in the Benares 
Hindu University. Since then the development of technical education at all levels both 
in its diversity and numbers has been rapid and more so after the advent of 
independence in 1947. 


23 Before steps for further development of engineering education, are discussed 
against this historical background, it is necessary to remember that engineering is both a 
science and an art. In the words of Lord Dudley Gordon,’ ‘Engineering is tho great 
constructive profession, which benefits the world by things made and done, and not merely 
talked about. The great steps in its progress have been taken by exceptional men who, 
by drawing correct conclusions from insufficient premises, in other words, guessing 
wisely—and then daring to risk their reputations and their fortunes in putting their 
ideas to the test—have achieved results afterwards to be explained in detail by the 
theorists, They used, of course, all the scientific knowledge they possessed, much or 
little, but their unformulated wisdom known as intuition, and above all their enterprise 
in using it, was most frequently the cause of their success. Deplorable as it may seem 
to the academic mind, it has to admitted that industrial practice has often тип well ahead 
of theory. Water wheels, for example, were in use centuries before there was any formal 
theory of hydraulics ; the steam engine was brought to a very high degres of perfection 
more than a generation before there was any science of thermodynamics; steel was . 
hardened for ages before metallurgists could give a proper explanation of it, and we 
sun ac ай uM و‎ oer E te eer 
previously been made Deliberate oe 


Кеша O etter Nahan It is invariably linked 
with economics. An engmeer should have a good knowledge of the extent of accuracy 
(call it perfection or quality of work to be done) to which a particular work has to be 
done. Insufficiency in the quality may lead to dangerous results—too much of it to 
excessive waste of money and delay and too little of it to inefficiency and structural 
insecurity. Engineering is an art when it comes to execution of engineering projects. 

chepet tie ааа Educatiei Comet Cala, Нары septo TA capt 
1949, Vol. 1. 

* Presidential Address to tho Institution of Mechanical Engineers, London, 1947. 
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Engineers rarely work in isolation. Almost always, projects are carried out by teams 
of engineers, which involve relationship with seniors, equals and subordinates. "There 
are few professions where human relations play such a vital part in determining quality 
and speed in the execution of projects. 


Appendix | - 
Paper 1. “Suggestions for Better Technical Education in India’ by Dr. А. К. 
Chatterjee and Prof. B. S. Rao, para 2. 


CHAPTER Ш 


SOCIAL AND ECONOMIC BACKGROUND : 
DEFICENCES IN THE PRESENT SYSTEM 


3.1 In December 1954, the Parliament declared that the broad objective of 
economic policy should be to achieve а socalistic pattern of society. A socialistic 
pattern of society has to be based on increased production realized through the use of 
modern science and technology and on equitable distribution of income and wealth. 
The Planning Commission in their draft of the Third Five-Year Plan have stated that 
‘among the aspects of retarded development to which planning has to address itself are : 
(1) low levels of productivity ; (и) income and living; (ш) the high proportion of the 
population engaged in agriculture ; (iv) the existence of large scale unemployment and 
underemployment ; (у) the dependence on more advanced countries for equipment and 
technical knowledge ; and (vi) inadequate rate of economic growth’. 


3.2 Regarding raising of low levels of productivity, it has to be done for the 
nation as a whole." ‘It is only then that the general level of wellbeing can be effectively 
raised. At the base of this entire effort are the various programmes of development 
for building up the country's human resources, specially education and ‘health, and 
programmes for raising the levels of skills and technical and scientific knowledge and 
for scientific and-‘technological research. With this in view, it is proposed to provide 
for free and compulsory education for the age group 6-11 years. Making allowance 
for slower progress in female education in certain backward areas, it is estimated that the 
proportion of pupils to the number of children will go up from 60 to 80 per cent in the 
age group 6-11, and from 20 to 30 per cent in the age group 14-17. The total number 
of students in schools will go up from 41 million in 1960-61. to 65 million in 1965-66’. 
Actually, the number of students in 1960-6] was 47.8 millions.* 


33 Regarding income and living, the population is expected to be 480 millions in 
1966, 528 millions in 1971, and 568 millions in 1976. It is expected that in relation.to 
1948-49 prices, the doubling of national income from Rs. 9,530 crores to Rs. 19,060 
crores might be achieved by 1967-68 and of per capita income from Rs. 249.6 to Rs. 
4992 in 1973-74. In 1961-62, on the basis of 1948-49 prices, national income was 
Rs. 13,020 crores and per capita income was Rs. 293.4. 


1 ‘Third Five-Year Plan—a Draft Outline.’ “Planning Commissions, Government of India, June 1960 
*'[ndia 1963." Publications Division, Government of India. 
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3.4 Another important objective! to be achieved by the end of the Fifth Plan is 
the reduction of the proportion of the population dependent on agriculture from the 
present level of about 69 to 70 per cent to about 60 per cent. 


3.5 Regarding the existence of large scale under- and unemployment, the planning 
Commission! has stated that the Third Plan may start with a backlog of unemployment 
greeter by about two millions than at the start of the Second Plan. It is estimated that 
new entrants to the labour force in the Third Plan period would be about 15 millions 
of whom about a third may be in the urban areas. Sample surveys have consistently 
indicated that the incidence of unemployment in urban areas is particularly high among 
young men who have completed secondary or junior college education. The problems 
of such persons with incomplete education need special attention. In the rural areas, there 
` is little visible unemployment. There is of course widespread underemployment ; 
persons engaged in agriculture and in associated occupations have productive work only 
during the appropriate season. 


3.6 Regarding inadequate rate of economic growth, this has already been men- 
tioned in para 3.3. What is however pertinent directly.to framing of a plan for technical 
education is the rate of growth of industries, power production, transport and communi- 
cations, housing programmes, and all other forms of activity which requires technical 
skill. 

The index of industrial production rose from 100 in 1956 to 150 in 1962. It is 
increasing at the rate of 8 to 9 per cent per annum. The outlay under the Third Plan 
for furthering activities s а technical nature are as follows : 


Rs. crores if 
Power 975 
Village and small industries 435 
Industry and minerals 2,500 
Transport and communication 1,650 


In addition, the outlays to be incurred on employment of teachers for technical training, 
of workers for research in National Laboratories and other research institutions, and 
of technical personnel employed in developing and maintaming irrigation works, agri- 
culture, community development and defence are quite considerable though not 
mentioned here. 


3.7 The overall percentage of literacy was 24 per cent! in 1960-61. Amongst 
males only it was 34.4 per cent, and females 12.9 per cent. 


Viewed from this survey of the social beckground, it is evident that even 15 years 
hence the finances available compared to the number of persons requiring technical 
education at all levels will be very small. The number of technical persons required 
for stepping up the rate of economic growth will increase at а rate faster than the rate 
of growth of national wealth. [t is therefore evident that the policy should be so framed 


1 “Third Five-Year Plan—a Draft Outline." Planning Commission, Government of India, Juno 1960. 
1 «India 1963." Publications Division, Government of India. 
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as to make optimum use of available resources by reorienting the present pattern оѓ 
technical education itself rather than attempting to revolutionize the entire system of 
technical education. 


Appendix 
Paper |. ‘Suggestions for Better Technical Education in India’ by Dr. А. К. 
Chatterjee and Prof. B. S. Rao, para 2. 


Paper 2. “Development of Technical Education for Engineers—Defects п the 
Existing System and Their Remedies’ by B. P. Sarkar, para 2. 


Paper 3. ‘Whither Engineering Education ?' by N. Sidheswar and N. Rama Rao, 
sections 2 to 6. 

Paper 4. Consensus of Seminar on “Technical Education and Its Development 
(1966-817 held by the Bengal Centre, item (b). 

Paper 5. Inaugural Address by Sir Jehangir Ghandy at the Seminar on ‘Technical 

Education and Its Development (1966-81)' held by the Bengal Centre. 

CHAPTER IV 
PURPOSE AND AIMS OF TECHNICAL EDUCATION 

4] The aim of technical education, for that matter, all education, is to develop 
an integrated personality in every person so that he can lead a happy life in an environ- 
ment of material comfort. In particular, technical education should aim at training 
well educated and cultured citizens equipped with a knowledge of modern science and 
technology, capable of skilled work, physically fit and healhy, and imbued with a spirit 
of patriotism. They should be devoted to their fellow citizens and ready to contribute 
through their work and their way of life both to the prosperity of the nation and to the 
cause of peace and, amity among the nations. In addition, they should have the capa- 
city to appreciate and have regard for moral values in life. Their minds should be 
capable of attuning themselves permanently to a state of happiness, no matter what 
depressing or elevating situtions they may have to face in life. 

42 Unfortunately, in this country, there is hardly any attempt either at training 
the student for rational thinking or for training the senses and the muscles for acquiring 
skill in work. The skill a student acquires should be such as to give him joy in the 
hours of his leisure and expertness in producing useful products. Those imparting 
instruction rely mostly on oral explanations and blackboard demonstrations without 
paying adequate attention to the training of the mind through concrete observations of 
natural phenomena and laws. Instruction has lacked close contact with practical life. 
Students hardly taste the joy of making things with their own hands, or of finding’ that 
the observations made of natural phenomena in their environment have proved correct. 
Mental and physical work should be complementary to each other. 


43 Broadly speaking, technical education at all levels, particularly at the aage 


group 7-14 years, should, apart from ensuring training in general citizenship as men- 
tioned in para 4.1, concentrate on the fulfilment of the following objectives : 
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(a) Totram the mind in a rational way of thinkmg on any given problem and 
deducing conclusions in a scientific way. 

(b) To teach the art of planning in the use of natural resources for economic 
development, ¢.g., use of wind to develop power in villages, use of wood for industrial 
and housing purposes, use of earth for burning bricks, and so on. 


(с) To develop powers of observation in understanding how nature works and 
how machines work. 
(d) To develop manual skill in fabricating products. 


(e) To develop qualities of discipline to subordinate one's own inclinations to 
promote the general good of а community, group or the school, or the country itself ; 
to develop qualities of leadership, initiative, capacity to obey, and such other characteris- 
tics which will promote social wellbeing of the individual, the community, bero 
and the world. 


(f) To use his leisure hours in the development o pursuits which give him 
happiness and establish harmony and peace in his environment. 


44 Apart from these general aims technical education should be purposeful. 
Each stage of technical education, craftsman, diploma and other stages, should be an 
end in itself so that students breaking off at any stage will be able to make a living from 


the technical skill they have acquired. They should promote technical development” 


of the country instead of joining the army of the unemployed as the white-collared 
science and arts educated boys do, specially at the end of the middle school and the 
high school stages. ' 

45 Although self-sufficiency is the aim at each stage of education, preference 
should invariably be given to those who have covered one stage to get admission to go 
to the next stage. Curricula for studies should be drawn up with this end in view. 
This measure will resultin giving new dimensions of respectability to craft and other 
technical education where there are none now. When once it is known that preference 
“is given in admission to those who have already acquired a skill, almost all boys will 
then be attracted towards technical education so that the best amongst them can always 
be selected from the previous stage to the next higher stage. Those not selected for 
admission can earn their livelihood by the craft they have already acquired. The utter 
despair and the frustration which the S. S. L. C. and the P. U. C. boys now feel when 
denied admission to technical courses, and the anti-social traits they develop towards 
the community in general and the Government in particular will not then be there to the 
extent it is now prevailing. 

Appendix 


Pas Se. Wishes Рован Educa be Ni Stdbawar-and N. Rama fao; 
sections | and 2. 


Paper 4. Consensus of Seminar on “Technical Education and [ts Development 
(1966-81)' held by the Bengal Centre, item (a). 
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Paper 6. ‘Technical Education in India and Its Development (1966-81)' by Prof. S. 

Rajaraman, para 2.1. 
Paper 7. “The Crisis in Engineering Education’ by В. Seshadri, paras || to 22. | 
Paper 8. ‘The Teaching and Examination Structure of the Five-Year Integrated 
{ Degree Courses’ by Prof. Р, S. Kalwachwala and Prof. А. К. Mehta, 

sections 2 and 3. 

CHAPTER V 
STAGES IN TECHNICAL EDUCATION 

5.| At present, activities m spreading technical education may be confined to the 
following : 

5.2 Giving technical Маз to education at all levels, specially at the elementary 
school, so that mental and physical work supplement each other. Manual work will 
then gam new dimensions of respectability. 

At present, young children in their classes reed books on general scienco which 
adults find it difficult to understand, No wonder the science subjects are distasteful 
to our children. These text-books have to be written emphasizing not so much the 
content of science as the scientific (rational) way of thinking. The text-books should 
bring forth mostly the applications of science, like use of electricity for domestic lighting, 
working small tools used by carpenters and blacksmiths, etc., making and use of ferti- 
lixers for lands, and so on, the things with which the child is familiar in his environment. 
They should bring forth vivid descriptions of the way scientists have exploited natural 
resources like a waterfall, coal, wood, iron, clay and other materials for the benefit of 
man. The importance of basic education to the development of our economy cannot 
be overstressed. Basic education should be understood as the learning of skills to use 
modern aids to exploit natural resources. 


53 Training of skilled craftsmen: These are the experts who can make any or 
all the components of an equipment or structure. Technical development to a very 
large meature depends on the skill of these men. They form the foundation on which 
technology is built. The training given to them has necessarily to be thorough. Since 
they form the bulk of the technical manpower of the country, careful and detailed plan- 
ning is necessary for deployment of these forces in the required numbers, for 
the required types of jobe, to secure optimum efficiency in their utilization. This 
problem of training skilled craftsmen is interlmbed with the problem of creating gainful 
employment and preventing underemployment of the vast manpower available in the 
country. 

5.4 Training of technicians of the foreman type for erecting, operating, and maintain- 
ing small groups of equipment, for example, as in a workshop: They should have 
thorough familiarity with the operation and maintenance of all the equipment they 
handle, coupled with an intimate knowledge of the knowhow of erecting them. Training 
of master technicians mvolves giving a sandwich course where the student has both 
theoretical traming and m-plant training in the plants or projects where they have to 
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5.5 Erection and maintenance engineers: These are meant to specialize in the 
construction, management and operation of engineering complexes like river valley pro- - 
jects, steel projects, heavy electrical projects, and so on. Training for these men will 
necessarily have to be broad-based with accent on the practical side. 
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post-graduate course of two years. The training should be such that at its end they 
are iù a position to design and develop either independently or working in a team, 
entirely new equipment based on the technical knowhow in the published literature on 
the relevant subjects or successfully copy and/or improve prototypes of equipment impor- 
ted from abroad. This work in the present context of our development is so important 
that like the Russians, special courses for this purpose leading to conferments of both 
Master's and Doctoral degrees should be offered. Of the two years, the first year will 
have to be spent on learning the basic science and engineering subjects, and the second 
year mainly devoted to the preparation of a design project, which should be defended 
before a Board of Examiners. 


5.7 Industrialist engineers: These are trained for starting, developing and mana- 
ging small-scale engineering industries. Training for these rhen will have to be through 
a two-year post-graduate course or a three and a half year post-diploma course leading 
to the first degree in engineering. In the post-graduate course, the first year should be 
set apart to teach the elements of cost accounting, labour management, production 
engineering, marketing and sales promotion, materials purchase, handling and packing, 
advertising, and such other subjects. The second year of the course will have to be 
devoted entirely to the study of the design and manufacture of a particular product 
and submission of a design thesis which the student should defend before a Board of 
Examiners. In the post-diploma course, the first two years should be devoted to the 
study of the narrow speciality the manufacture of which interests the student. During 
the third year, the student should study the same subject as in the first year of the post- 
graduate course. The last six months of the course should be devoted to the 
preparation of a thesis devoted to a complete project for startirig an industry in his 
locality.* Although there is no such courses in other countries, our own country 
requires it. In Communist countries, the deployment of technical personnel for 
startmg various types of industries is planned well in advance and controlled entirely 
by Government. In capitalist countries, giant enterprises tend to act in the same way 
as governments in Communist countries in deploying technical manpower under their 
control for the startng or development of newer industries, auxiliary to their main 
° interests. In India, we cannot enforce compulsion as do the Communist Governments, 
nor do we have cartels which have monopolized industrial production in particular lines. 
In the social pattern of our objective, it will be necessary to deliberately plan a methodo- 
logy for starting newer industries in specialized fields calling for a high degree 

of technical skill in planning, designing, production and marketing. 


5.8 Engineering-scientists : These are to be trained so that they can give a lead 
and a direction to technical development. The number required for this work may not 
be very large but the quality of the work they do will have to be of the highest order. 
The training of these men should lead to the conferment of a doctorate. There may be 
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five or more methods of taking up these doctoral conferments : (a) There may be an 
integrated course of five years for those who have taken a first degree in engineering, 
the first two years being spent mostly on learning the basic science subjects and the last 
three years in а special field of study. Research thesis should be a partial requirements 
for this type of course ; (6) There may be an integrated course of six years for those who 
have taken a first degree in science, the first three years being spent mostly on learning 
basic engineering subjects, one year on learning further basic science subjects, and the 
last two years in at special field of study. Research thesis should be а partial requirement 
for this course ; (c) There may be an integrated course of three years for thoee who have 
taken a post-graduate degree either as a design and development engineer or as an indus- 
trial engineer or as a management engineer. The first year of the course will be devoted 
entirely to the study of the basic science subjects and the other two years entirely to 
research on an engineering subject. Research is the main requirement for this course ; 
(d) There may be an integrated course of four years for those who have taken their 
M.Sc. degree in science subjects. The course is the same as for those who have taken 
their first degree in science except they need not spend an additional year in learning 
the basic science subjects. Different degrees (D.Eng. and Ph.D), may be given to 
these categories, each degree denoting the stream through which the doctorate degree 
was obtained ; (е) Any person who has a first degree in engineering or passed an equi- 
valent examination like Sections A and B or the Associate Membership Exammation of 
the Institution of Engineers (India) may submit a thesis either in the form of a design 
project or a research project for the award of a doctoral degree, after gaming experience 
for ten years in the profession. This is like an external degree examination such as that 
of the London University. He has to take written and oral examinations in the relevant 
subjects, and defend his original contribution in the nature of a design or a research 
project before a Board of Examiners. A seperate degree D. Tech. may be given to 
such persons. | 

5.9 Management engineers: These are the persons who should have a knowledge 
of both technology and management. The training for these men should lead to the 
award of a post-graduate degree in engmeering. Admission to these courses should be 
confined to those who have a minimum of ten years experience m the profession. The 
course will have to be of two years duration, one year being devoted to the study of 
` relevant subjects like planning and layout of projects, industrial psychology, industrial 
economics, operational analysis statistical quality control, cost accounting, labour 
management, and other allied subjects. The second year should be entirely devoted 
to submission of a thesis on how the candidate proposes to improve the efficiency of any 
project in actual existence with which he has familiarity, or on any other problem of 
management. This should be defended before a Board of Examiners. 

5.10 Extension activity to increase productivity in the rural and urban areas : These 
include the village agricultural labourer, carpenter, blacksmith, mason, and a host of 
others. Extension work may consist in holding courses for a week or more to demons- 
trate the methods of increasing productivity or in the exhibition of feature films in 
weekly fairs, jatras, melas, and other religious and commercial gatherings. Such other 
methods should be adopted by a separate organization built up for this purpose. Since 
the number involved may exceed even twenty or thirty millions, the staff and other aids 


52 THE INSTITUTION OF ENGINEERS (INDIA) 


required for the purpose will be colossal. It should not be forgotten that'even if the 
per capita income and the national income gets increased by a few rupees per each 
ыа! tha sur total will be рак, 


5.11 Technical education for women at home: Their number runs to well over а 
hundred million. There is considerable underemployment amongst them. Suitable 
extension work will have to be evolved, so that they too can add both to their per capita 
' income and to national wealth. | 

5.12 Extension work for those already in employment: Everybody should be given 
an opportunity tô improve his learning from the lowest to the highest levels. With this 
end in view, correspondence courses, short refresher courses, seminars, and such other 
courses should be conducted. External degrees, diplomas certificates, or other forms 
of conferment should be given to those who succegefully undergo them. This is another 
very commendable method of increasing productivity with minimum cost. 

5.13 ` Technical education for the physically handicaped: Courses to suit these 
will have to be drawn up and offered in institutes specially run for this purpose. 

5.14 Other specialized courses: These are varied in type but the requirement of 
each type is very small. Examples of these types are, engineers specializing in design- 
ing and making surgical instruments and other requirements for medical men, engineers 
for designing and making aids for physically handicapped persons, engineers for design- 
ing and fabricating equipment required for sport, games and toys, engineers for 
designing and fabricating equipment for museums, exhibitions, and so on. These 
courses can be offered in industrialist engineer courses. 


5.15 Technical education for military requirements : This is discussed at length 
in Chapter XIX. i 
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CHAPTER VI 


TECHNICAL BIAS TO GENERAL EDUCATION IN ELEMENTARY 
AND SECONDARY SCHOOLS 


6.1 The nursery school for the age group 3-6 years is meant to assist the physical 
development of the child and to teach him good habits of cleanliness, orderliness and 
healthful living, and inculcate the practice of appreciating things beautiful. The child 
is taught to express himself clearly and enlarge his concepts regarding his own home 
and its environment. Не із taught to respect work, to be friendly with other children, 
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and to be polite to elders. Most of the teaching is done through play. Games are 
arranged in such a way as to reflect most accurately the varied aspects of real life and to 
highlight importance of teamwork. Girls are taught to make dolls and other simple 
` things with clay, while boys are encouraged to build simple structures like a house, a car, 
an electric pole, etc. with clay or other materials at hand. A lot of time is given to 
singing, dancing, drawing, modelling, film shows and puppet shows. Particular care is 
taken that the children spend as much time as possible in outdoor activity. 

6.2 At the elementary, middle and high school stages, pupils have to be given 
a basic knowledge in arts, science and technology. Educationists and teachers have to 
provide them with an all-round basic education, while they must avoid overburdening 
the students with an excessively wide range of subject matter. At this stage, during 
the ten years of schooling, a student has to study the following subjects : (a) the mother 
tongue, (b) Hindi, (c) English, (d) Civics and History, (е) Geography, (f) Mathematics, 
(g) Physics, (h) Chemistry, (i) National Sciences, (j) Physical Education, ($) Art Educa- 
tion, including geometrical drawing, and (J) Craftsmanship. The present syllabi in Ње 
languages and the humanities are adequate. In mathematics, emphasis should be laid 
during the first five years on mastermg the four basic arithmetical processes, units of 
Measurement, and on mdependent solution of problems. During the next six years, 
arithmetic including algebra should be given more prominence, and geometry should 
include elements of solid geometry. New text-books should be written, emphasizing 
nurperical calculations so that geometry is not studied in the abstract way as it is now 
bemg done. Its importance in everyday use in industry engineering and science, and 
commerce should be brought out while teaching. 

Physics should embrace fundamentals of meteorology, astronomy, radio technology 
and nuclear physics. Teaching of physics should be based primarily on demonstration 
by models and actual experiments by students and excursions. 

- The teaching of chemistry should include fundamentals of organic chemistry and 

inorganic chemistry, the emphasis being on organic chemistry and basic chemical 
production processes. The present emphasis on physical and inorganic chemistry 
should be reduced considerably. 


Drawing and solid geometry should be taught together. These subjects are inten- 
ded to develop the student's spatial perception and capacity to make drawings and 
designs of simple technical details. 

А very important part of the curricula is the bringing of the school closer to actual 
life. It should be compulsory for the teachers to set apart two half-days in the week 
for this purpose. The teachers should take out teams of boys on excursions for the 
observation of production processes. This may consist in systematic observation, week 
by week, of agricultural farming and processing methods, or manufacture of products 
in a factory, or construction of buildings starting from their fcundation to their comple- 
tion, and such others. At the end of each term, thé bays should be encouraged to write 
out reports of what they have seen. 

6.3 In this context, the example of Czechoslovakian schools may be quoted. 
These are of three years duration and can be adopted for the TX, X and XI standards 
of our higher secondary courses. 
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Curriculum of the General Secondary School in Czechoslovakia 


св 





Bins Physi Biology 
Year and hours 
per week 
Subject 1,2,3 Total) 1,2,3 Total 
1. Czech language and As for general 
literature i 43,3 10 education 
2. Russian 2, 2, 2 6 М 
. Third modem 
rench or.Spanish) 3,2,3 8 Ж 
4. History 2,2,2 6 Ж 
5. Geography 22— 4 > 
6. Civics 1,1,1 3 M 
7. Mathematics. - 444 12 5,5,5 15 444 12 
8. - — — 22 4 — 
9. Physics 3,3,4 10 3,4,5 12 2, 3, 3 8 
10. 1 2,2,3 7 3,2, — 5 3,3,4 10 
11. Biology 2,2,1 5 |—— 2 2 2, 3, 3 8 
12. Physical Education 3, 3,3 9 3, 3, 3 9 3, 3,3 9 
13. Fundamentals of Pro- 
. duction 8,88 24 88,8 2 8,88 24 
Optional sabjects 
1. Descriptive Geometry — 2,2 4 — — 
2. Laboratory work in 
Chemistry and Biology | — 2, 2 4 — — 
3. Geology and Minera- 
1 — 2,2 4 S 
4 joe шша | — 2,2 4 
Total . 36,36,36 108 136,36,36 108 |36,3636 108 
Non-compulsory subjects 
1. Conversation in a 
` modern language 22,2; 6 2, 2, 2 6 2, 2, 2 6 
2. Latin , . | 2,2,2 6 — 2,2,2 6 
3. Art — 2-2.2 6 — 7 
` 4. Technical Drawing 2,2,2 6 — 2, 2,2 6 
5. Laboratory work 2,2,2 6 2,2,2. 6 |-2,2,2 6 
б. Spora and Game 2, 2, 2 6 222. 6 | 2,2,2 6 
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CHAPTER VII 
CRAFTSMEN TRAINING 


7.1 Higher Secondary Technical Schools: At present, most of the craftsmen in 
the country are illiterate and have hardly any general knowledge. 

The establishment of Industrial Traming Institutes has no doubt been a step in the 
right direction in training craftsmen. As the duration is only 18 months, all teaching 
is only of one draft. General education is neglected. Generally, boys above 16 years 
of age attend these Institutes. These boys are those who have failed to pass even the 
S.S.L.C. examination. The intellectual calibre of the boys taking these courses is 
therefore low. | 

It is better to start technical training when the boy is about 13 years of age, when he 
will have finished seven years of education, that is, the VII standard. He can then 
study for the next four years at the end of which he will have gained sufficient profi- 
ciency m a trade to get employment. 

72 Practice in Russia: This has been discussed with reference to a course in 
mining! Р 
А Soviet seven-year school graduate (age 14) will have had seven years of mathe- 
matics, four years of biology, two years of physics, one year of chemistry, three years of 
foreign language, and one year of mechanical drawing. Їп mathematics, the student 
will have studied (a) Arithmetic—6 years at the rate of 6 or 7 hours per week for the 
first 5 years and 2 hours per week in the VI class ; (b) Algebra—2 years at the rate of 
3 hours per week in VI and VII classes ; and (c) Plane Geometry—2 years at the rate of 
2 hours per week m VI and VII classes. 

The following table summarises the subjects included in the curriculum. Of the ` 
total 4,682 hours of scheduled instruction, some 36 per cent (1,685 hours) is allotted.to - 
lectures, and the rest of the hours to shop, laboratory, field and group work. ` 





USSR. (1951) 
Ls Е 
Category of subjects r 
Per cent 

General (History, . Russian and 
foreign ) 39 
Science (м tics, Physics and ži 

General Technical (Drawing, 
Mechanics and Electricity) 38 
ialised Technical 50 
Shop and field work = 
Physical culture — 
Total m four years 36 


+ Soviet Education for Science ang Tephnology’ by Асаке G, Kor. Joi Wiley & Sene, [neu 1957. 


36 THE INSTITUTION OF ENGINEERS (INDIA) 


In addition to the scheduled hours of instruction, the curriculum provides from 26 to 
30 weeks of summer employment, presumably related to the field of specialization. 
A conspicuous feature of the curriculum is its heavy concentration on narrowly 
specialized vocational subjects. 
73 Topics geared to the requirements of a specific job take up 50 per cent of the time : 
In Czechoslovakia, the system adopted is more or less similar to Russia. The following 
is an example of the teaching plan of the secondary vocational schools in machine 
‚ Czechoslovakia 
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ЕОР Chak Бш ан ALANG PEE country (underdeveloped compared to 
Russia), heavy emphasis is always placed on technology. 

7.4 Studying conditions in our own country, the Russian pattern seems to be 
better, as there is a better balance in the curricula between humanities, science and 
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technology. The Institute of Manpower has listed 52 trades both in the engineering 
and the non-engineering groupe. [t is not desirable to teach more than one of these 
crafts in the vocational Higher Secondary Technical School. The emphasis has to be 
on acquirement of skill and not on general knowledge in a variety of subjects. The 
following are a few examples from the list : (i) blacksmith, (ii) carpenter, (iii) electrician, 
(lo) fitter, (о) grinder, (of) wireman, (oti) machinist, (vii) mechanic—instruments, 
(ix) mechanic—motor, (x) mechanic—refrigerator, (xi) mechanic—internal combustion 
engines, (xvi) turner, (хой) welder (gas and electric), (xviii) plumber, (xix) mechanic— 
tractor, (xx) die fitter, (xxi) lineman, (xxii) draughtsman—civil, (xxiii) draughtsman— 
mechanical, (xxiv) electroplator, (xxv) mechanic—radio, (ххх) painter and decorator, 
operator, (xxx) upholsterer, (xxxi) watch repairer, (xxxii) surveyor, (хххїй) bleaching, 
dyeing and calico printing, (xxxiv) book-bindmg, (xxxv) cutting and tailoring, (xxxvi) 
embroidery.and needlework, (xxxvii) handweaving of fancy furnishing fabric, (xxxvtii) 
hand composition and proofreading, (xxxix) handweaving of woollens and silk, (xD 
knitting (hand and machine), (xli) footwear manufacture, (xl) household utensils 
—other materials, (х/х) suitcases and other leather goods, (xlvii) preservation of fruits 
and vegetables, (xivtii) printing machine operation, (xlix) handweaving of newer, tape, 
druggets and carpets, (I) stenography, (li) cane and bamboo work, and (ki) block-making. 


The list is by no means exhaustive as it does not contain any of the skills to be 
acquired in agriculture, fishing, and other professions. "The list exceeds 500 trades or 
crafts in developed countries. Padang of, dena ровара should be introducer! and 
taught for a period of four years. 


7.5 The existing Industrial Training Institutes can be used for this purpose. 
The saccess of this scheme depends entirely on the scope given for higher training after 
completion of this course. For this purpose, preference should be given to these students 
in the matter of admission to both diploma and degree courses in engineering. 


As the knowledge in the humanities and the science courses will be up to the 
S.S.L:C. level (X standard), there should be no difficulty in giving them training for a 
diploma course in two and a half years. The half-year may be utilized in giving them 
training in English and the basic science subjects. The next two years should be devo- 
ted to engineering subjects. Syllabi for these boys will have to be different from other 
courses leading to the diploma (see Chart 1). 


They can also be admitted straight to the first degree courses. The first two years 
of the course will have to be spent in learning the basic science subjects and English. 
The other three years will be utilized in teaching the relevant engineering subjects. 
Syllabi of the courses for these boys will have to be different from other courses (see 
Chart 1, page 62) 


Appendix 
Paper 12. “Technical Education for Industries with Special Reference to Paper Mills’ 
by J. R. Sen. 
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CHAPTER VIII 
TECHNICIANS' TRAINING 


8.1 Technicians of the foreman or the overseer type are required in large numbers 
for erecting, operating and maintaining small groups of equipment, e.g., a general 
repair workshop, construction of buildings; fgctory manufacturing different varieties of 
pumpe and other turbo-machines, etc. They should have thorough familiarity with 
the operation and maintenance of all the equipment they handle, coupled with an 
intimate knowledge of the knowhow of erecting them. The diploma courses should be 
looked upon as a continuation of craftsmen courses in a more intensified and enlarged’ 
form and not as a condensed or a simplified course of the first degree in engineering. The 
training all along has been to give a simplified version of a degree course with the result 
the diploma course has been a failure. The students pessing out of these courses do not 
have the knowledge necessary to take up the type of design, planning and execution of 
works which the engineers are expected to do. They do not also have that intimate 
knowledge of crafts which can enable them tb give technical guidance to craftsmen. 
Generally, they are looked down with contempt both by the engineers above them and 
the workmen under them. This lasts for several years till they pick up enough practical 
experience to guide workmen. The more intelligent amongst them, by self-study at 
home, manage to learn design and planning work. Such of these have proved them- 
selves in no way inferior to graduates. These exceptions are rare and few. The credit 
кыга еы UE UD IN a BUE 
received in their polytechnics. 
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in scholastic achievements, This is because these courses do not afford any opportunity 
to acquire higher learning. If the diploma courses are to succeed, four reforms are 
cesential : (a) the training should be to give a superior and higher form of craftsmen 
training ; (b) preference should be given to these boys in the matter of admission 
to the degree courses; (c) a separate scheme and syllabi for the courses have to be 
drawn up for tbe training of these boys for the degree courses ; and (d) seperate syllabi 
should be devised so that the three streams of students completing the VII standard 
of education are enabled to work their way to diploma courses (see Chart 1). 


83 Technician training in the U.S.S.R. : Till very recently, training of craftsmen . 
started with students who had completed seven years of elementary education. In 
1952, two to two and a half years courses were organized for students who had comple- 
ted ten years of schooling. These are trained in technicums.* An official handbook 
defines technicums in the various categories as follows : 


Industrial (and construction) technicums train (i) mining estas (0) technician 
metallurgists, (iii) technologists, (iv) mechanics, (v) electricians, (o) electromechanics, 
(vii) constructors, (viii) heat technicians, (ix) chemists, (x) radio technicians, (xi) builders, 
(xii) hydro technicians, and (xiii) other specialists for the various branches of industry 
and construction. 


3 Goriot Education for Science and Technology’ by Aleander G. Korol, Join Wiley & Son Ine, 1957, 
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Transport technicums train (i) technician mechanics, (ii) electricians, (ii!) operating 
technicians, (fo) track technicians, (0) boat mechanics, (of) quartermasters, (oti) auto- 
motive mechanics, and (oiii) other specialists for railroad, automotive, marine and river 
transport. : 

Communications technicums train (i) electrical technicians for wire commuica- 
tions, (ii) radio technicians, and (ii) technicians for postal services. 

There are also other categories of technicums (economic, agriculture and forestry, 
pedagogical, library, medical and art). 

The available graduation statistics show that the number of industrial and cons- 
truction technicum graduates has been rapidly increasing. In 1955, there were 387.8. 
thousand graduations, out of which 140.8 thousands or 36.3 per cent of the total were 
graduations in industrial and construction technology. 

The recent expansion of the total technicum enrolment, and particularly in the 
industrial and construction technicums, is partly accounted for by an increase in part- 
time evening enrolment and in the number of correspondence studies. In 1955, of the total 
245.5 thousands matriculated at industrial and ‘construction technicums, 48.6 thousands 
(20 per cent) were part-time evening students and 36.2 thousands (15 per cent) were 
students by correspondence. 

The jalang as die айыыга daa by float ааа ш 1955. 


Field of specialization 


ration of depoaits 
geological deposits 












Geology and explo 
Development of 
Power industry 
Metallurgy 
Machine and instrument construction 

Electrical machines and instrument construction 
Radio engineering and communication 
Chemical technology 

Wood, pulp and paper technology 

Construction 


"Transportation 

Consumer food: products technology 
Consumer goods technology 
Geodesy and cartography 
Hydrology and meteorology 


Total of the above 
Agriculture 
Economy (trade and services) 


Health and physical culture 
Education 


Arts 
Miscellaneous 
Total 


cor gk се гы ctr MM 
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At present, there are 1.5 technicians for every engineer. The idea is to increase 
the ratio of technicians to engineers by training ‘for each specialist of higher qualification 
not fewer than two to four specialists of medium qualification’. 


These technicurns, mostly one for each branch of specialization, are located usually 
at the places where factories which need these persons most are existing. 


Technical training is mainly terminal. It is not designed as preparation for further 
higher education. The top 5 per cent can apply and get admission to degree courses. 
The training is largely confined to-acquiring specialized skills for limited vocational 
functions. 


8:4 Technician training in the U.K.: In the U.K., there has hardly been any 
planning. Most institutions have grown over the years in response to the expressed 
and anticipated needs of the local industries and the community generally! In coastal 
areas, the most characteristic are the departments and courses to deal with sea-going 
trafic such as Departments of Navigation, Marine Engineering, and Naval Architecture. 
In the ports are also to be found wideranging courses in business, commerce, economics, 
banking and languages and such specialist subjects like port organization and finance, 
shipping, shipbuildmg, exporting and forwarding. In the coalfields, there are courses 
in mining, and near iron and steel industry, there are courses in iron and steel manu- 
facture, metallurgy and engineering, ceramics, and so on. Similarly, courses were 
started in leather, textile, chemical and other industrial areas. The advantage of an 
with the introduction of machines and mass production, led to world trade for transcending 
the local supply of raw materials and needs upon which the industry was founded. 


The duration of the courses after Matriculation varies from two to three years. 
The standards vary considerably. Certificates are issued from colleges like the City 
and Guilds of London Institute, and National Certificates and Diplomas, and Higher 
Diplomas are aleo awarded by the Government. 


8.5 Here, diploma courses have come to stay. They fulfil а very important role 
in the traming of technical craftsmen. Till now, the skilled craftsman was an illiterate 
person. As a result of the recommendations made here, it is hoped the skilled crafts- 
men wil be those who have received general education up to the level of the 
. VH standard. It will be decades before we can hope to have skilled craftsmen with a 

basic education up to the S.S.L.C. standard. That is possible only when education is 

almost, if not entirely, free and compulsory up to the S.S.L.C. level. Till then, we 
have to have two types of craftsmen, one the ordinary craftsmen and another the techni- 
cian who knows enough of the crafts to supervise the work of the craftsmen. These 
supervisors are the men with diploma qualifications. 

For the first stream, the duration of the diploma course should be of three years 
for those who have completed their S.S.L.C. course (X standard). For the second 
stream, it can be of two and a half years duration for those who have passed out of the 
four-year Higher Secondary Technical School course, the first half-year being spent іп . 
teaching the basic sciences and the languages which may not have been adequately 


1 "Technical Education’ by P.F.R. Venables. G. Bell and Sons, Lid., 1956, 
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covered earlier. The third stream will comprise students who join factories after 
completing the УП standard and have undergone a three-year apprentice school course 
in а factory. For these, the diploma course will have to be of four years duration, the 
first two years bemg devoted mostly to the study of the sciences and the languages. 
These courses may be sandwich courses. 


Appendix 
Paper 13. dosis ай ahan dx Ташый Ьу А. S. Sen and P. К. 
Mukherjee. 
CHAPTER IK 


ERECTION AND MAINTENANCE ENGINEERS : 
FIRST DEGREE COURSE IN ENGINEERING 


9.1 Erection and maintenance engineers : These are meant to specialize in the 
construction, management and operation of engineering complexes like river valley 
projects, steel projects, heavy electrical projects, and so on. Engineers who have ade- 
quate knowledge in civil, mechanical, electrical and other branches of engineering are 
required to work individually or in a team with others. Training for these men will 
have to be broad-based, with accent on the practical side. The number required of this 
type has necessarily to run to thousands. This is also the basic degree which should 
* lead to training of design and development engineers, industrial engineers, consulting 
engineers, management engineers, engineer-scientists, and other types of specialists. 


92 Practice in the U.S.S.R. : Soviet civilian institutions of higher education 
include two general types’, the universities, of which there were 34 in 1956, and the 
institutes, a general category embracing more than 729. The distinction between the 
two types rests mainly on the fact that the courses of study in the universities are orga- 
nized more or less horizontally withm and around a given major field (e.g., physics, 
chemistry and mathematics), whereas those in all other types of schools (institutes) are 
geared to the specific requirements of a particular industry (¢.g., mining, aviation, 
printing industry or a well defmed vocation e.g., high school teaching of mathematics, 
agronomy). The distmction between the universities and all other types of Soviet, 
institutions of higher learning might be further indicated by the fact that it is only in the 
universities that each: basic science such as physics or are or mathematics соп; 
tutes a field of speciality. KA 

The following gives the number of institutions of higher education in 1955 listed by 
categories and types of instruction. The letter E before the category shows that the 


institutes have an evening department, the letter C indicates a department of instruction 
by correspondence, and the letter F indicates fulltime courses. 


2 ‘Soviet Education for Science and Technology" by Alexander С. Korol. John Wiley & Sone, Inc., 1957. 





Type of 
Categories instruction | Number 
Univeraities FEC 33 
us i FEC 20 
о с 

federal FEC 5 
Power FE 3 

Electrotechnical FE 
Radio FE 2 
Physics FE 1 

Machine construction, ЕТА tools апа tools, 
mechanical and automotive FE 16 
Shipbuilding FE 2 
Aviation FE 7 
Polygraphic FE 3 
Motion picture engineert FC 1 
Geology mining, oil and peat FEC 15 
ical and mining metallurgical FEC 11 
ical technology FEC 9 
Food industries FEC 9 
per eonim FEC 3 
ї 

Textile FE 5 
Engmecring construction FEC 19 
Geodetic FC 2 
Automotive highway FEC 6 
Hydro-meteorology FEC 2 
transport FE 13 
Water transport FEC 4 
Marine and navigation FC 4 
Civil air fleet F 1 
Communications FE 5 
tural FC 63 
Animal husbandry, milk veterinary FC 21 
Mechanization and шшш a FEC 7 
Water resources development and maium FC 6 
Forest and forest technology FEC 11 


The Soviet Union also maintains military schools for training in engineering and applied 
sciences at advanced levels; 

The primary unit of academic organization in any institutión of higher learning is 
the ‘chair’ (chair corresponds to department here) of a given academic discipline such as 
chair of semiconductors and dielectrics, ehair of machine tools, etc. The professor in 
charge of the chair, whose appointment is subject to confirmation by the Ministry of 
Higher Education, directs both the academic and research work of the professors, 
docente (these correspond to assistant professors and readers in India), assistants, and 
post-graduate students attached to the chair. Post-graduate students are attached to a 
particular chair, There are faculties which consolidate the work of a number of chaira 
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of undergraduate and post-graduate instruction in a particular field. The name of the 
faculty more or less accurately designates its field, e.g., mechanical faculty and welding 
faculty. Students are encouraged to work in narrow specialities. Ап undergraduate 
student, for example, specializing in 'geophysical methods of search and proepecting 
for deposits of useful minerals’ can further specialize in one of the following: 
‘geophysical methods ог prospcting for ore and поп-оге deposits’ or ‘geophysical 
methods of prospecting for oil, gas and coal deposits’ or ‘geophysical methods for the 
exploration of wells’. By 1932, these specialities in engineering alone numbered 330. 
At one time, there were 111 specialities in just one branch of mechanical enginéering and 
that was in machine design. There are 232 faculties and 534 specialities in 33 universi- 
ties, and 132 faculties and 392 specialities in 167 industrial institutes and polytechnics. 
There are 16 institutes which teach only machine construction, machine tools and tools. 

93 Practice in the U.K. : It is felt in the U.K. that technological education is in 
need of drastic changes, specially at the degree levels." ‘A great deal remains to be 
done. This applies to both science and technology but particularly to the latter. Our 
first-hand study of some of the great institutions overseas has left us in no doubt of this ; 
and comparative statistics show that in Britain, within the total field of science and 
technology, less emphasis is given to technology and more to pure science than in any 
of the other countries. Moreover, our student survey showed that science not only 
attracts greater numbers but also attracted better quality than does technology. In 
research, too, technology lags behind and once again, this country suffers in comparison 
with others. This is a question of volume rather than quality our best research in 
technology can stand comparison with similar research anywhere in the world but it is 
inadequately supported from both public and private sources. We therefore 
recommend that a major effort should be made to encourage an increase in technological 
es well as scientific research’, The Robbins Committee has further recommended 
starting of ‘Special Institutions’. “Their main emphasis should be on technology in 
partnership with science’. They want that emphasis in these institutions should be 
on science and technology. But other related subjects such as social studies, opera- 
tional research and statistics should be developed on a significant scale, and languages 
will be needed at least as ancillary subjects. Secondly, they want these Special Institu- 
tions should be large, so as to cover a wide range of subjects with an appropriate divison 
of labour within each. Thirdly, they want these must have a strong emphasis on post- 
graduate studies ; post-graduate students should form about half the student body. 

The first degree course in engineering is generally one of three years duration after 
Matriculation. These are very general courses covering much lesa than is usually 
covered in Indian engineering colleges. 

9.4 The present first degree course їп engineering is very well balanced between 
the requirements of humanities, basic science, basic engineering, and general knowledge 
m one wide branch of engineering. These are the essential minimum requirements 
for an engineer. The course has been evolved after decades of experience and may be 
generally retained In their present form. Recently, it has been modified giving a greater 
Higher Education’, Report by Lord Robbins’ Committee. Her Majesty's Stationery Office, London, 

1963-64, Е 


BULLETIN 65 


quantum of knowledge in the basic sciences. This is in keeping with the developments 
in science that have taken place specially after the Second World War. Since the prime 
objective of this course is to train engineers for doing mostly erection and maintenance 
work, it is necessary that the present syllabi should be modified to lay greater emphasis 
on the practical aspects of the profession. 

In the present context of technical development in this country, it is not desirable 
to have a very narrow and high degree of specialization at the first degree level itself as 
in the U.S.S.R. The following four streams of-entry to the first degree course in 
engineering (see Chart 1) may be introduced. The syllabi for these four shall neces- 
sarily have to be different. 


For the first stream, the course has to be of five years duration for those passing out 
of Higher Secondary Technical Schools. The syllabus for this course has to be different 
from the other streams, though the total quantum of knowledge covered in all these 
syllabi can remain almost the same. 

The second stream leading to the first degree in engineering is from the Higher 
Secondary Schools.and the course will be of five years duration. The present syllabus 
is all right except in the final year where a course in production methods, materials 
handling and erection should be made compulsory for students in all branches of engi- 
neering. 

The third stream leading to the first degree is from those who have taken a diploma 
course. As these students have already undergone a course in engineering, it is un- 
necessary to repeat courses in drawing, workshop and other subjects already covered 
in the diploma courses. The first six months is a preparatory course for teaching 
English language, physics, chemistry and mathematics. The next three years may be 
devoted to teaching the same subjects taught in the other streams. Separate syllabi for 
this course are also necessary. The length of this course will thus be three and a half 
. years. 

The fourth stream is described in para 11.2 of Chapter XI describing the indus- 

At present, the first degree courses in engineering are limited to only civil, mecha- 
nical, electrical, telecommunication, chemical, metallurgy and mining courses. These 
cover such a wide field that a student after he enters the profession has hardly any 
chance of making use of knowledge in many of the subjects he studied in the college. 
For example, a civil engineer wishing to take up building and other civil engineering 
construction as his career, can hardly make use of his knowledge in highway engineering, 
railways, harbours and tunnels. Courses in civil engineering at present can be split 
into three broad fields : (a) one dealing with all aspects of construction, like construction 
and design of buildings, dams and other structures ; (b) a second dealing with all aspects 
of communication and design like-highways, bridges, docks, harbours, tunnels, air ports, 
railways, etc. ; and (c) dealing with all aspects of the use of water resources, sanitary 
engineering, water supply, hydraulics, irrigation and drainage, water power engineering, 
etc. Similarly, mechanical engineering can be spht up into broad areas like (a). work- 
shop technology including management, production, general principles and design of 
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workshop equipment and tools ; (b) heat power engineering including elementary design, 
generation, transmission and utilization—steam, diesel, gas or other fuel ; ©) аего- 
nautical engineermg including elementary design of planes ; (d) agricultural engineering 
including elementary design of agricultural machinery ; (e) shipbuilding ; (f) automobile 
engineering ; (g) general machine construction ; and (А) precision instruments. and 
instrumentation. 


The number of courses to be offered for the first degree should be enlarged 
manyfold. Each course should cover only broad’ areas, no attempt being made at 
specialization In narrow fields. 


В Appendir 
Paper 8. ‘The Teaching and Examination Structure of the Five-Year Integrated 
Degree Courses’ by Prof. P. S. Kalwachwala and Prof. A. К. Mehta. 


CHAPTER X 


DESIGN AND DEVELOPMENT ENGINEERS : 
POST-GRADUATE COURSES IN ENGINEERING 


10.1 Training for design and development engineers will be through a 
post-graduate course of two years duration. The training should be such that at the 
end of their training, they are in a position to design and develop either independently 
or working in a team either entirely new equipment, or successfully copy/or improve 
prototypes of equipment imported from abroad. This work is so important that like 
the Russians, special courses for this purpose leading to conferments of both Master’s 
and doctoral degrees should be offered. Of the two years in this course, the first year 
should be devoted to learning the basic science and engineering subjects necessary for 
specializing in a very narrow field. The second year should be devoted to the studies | 
necessary for preparing a design project and the preparation of the project itself. The 
studies necessary for the preparation of the project thesis may be prepared in the college 
and/or in a factory. This project should be defended before a Board of Examiners. 
The Board should consist of both men with sound academic knowledge of the subject 
and those who have practical experience in a factory or a project. 


10.2 Practice in the U.S.S.R.: In para 9.2, detailed description of the courses 
offered, the institutes and the chairs concerned with the teaching of these courses have 
been described. It has been mentioned therein that there are 232 faculties and 534 
specialities in 33 universities, and 132 faculties and 392 specialities in 167 industrial 
institutes and polytechnics. There are 16 institutes which teach only machine cons- 
truction, machine tools and tools. АЛ these specialities are taught at the first degree 
level itself. 

10.3 Sample curricula compared with the U.S.S.R. and the U.S.A. systems? 

The specific curriculum presented here as а sample of а Soviet course in mechanical 
giring, voran pur e тн тше Sri lan of iig uem i 

the speciality defmed as "Technology of Machine Construction, Metal Cutting Tools 


1 ‘Soviet Education for Science and Technology’ by Alexander G. Korol. John Wiley & Sons, Ine., 1957. 
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and Tools’. The curriculum for training at the Bauman Higher Technical School pro- 
vides for 4,848 scheduled class hours of instruction distributed within a five-year course 


approximately as follows : 


Scheduled class hours 
Year of course M.V.T.U. in M.LT. in 

| USSR. | USA 

бесе 1,105 es 

Third 615 

Fourth 168 29 

Four years total 4,068 2610 
Total 4,848 


The total time of the M.V.T.U. curricula is allocated by types of instruction as follows : 


Curricula Hours Per cent 
Lectures ` 2,632 543 
Laboratory work 595 123 
Practical work, seminars, exercises, etc. 1,303 26.9 
Term projects and papers 318 6.5 
Total 4,848 100.00 


A comparative listing of subjects graphically points up the Soviet emphasis on 
specialization and on extensive and intensive training in what appears to be largely 
vocational and industrially oriented knowledge and techniques. [t will also be noted, 
for instance, that three subjects in metallurgy and technology of metals (253 hours) in 
the M.V.T.U. curriculum are placed versus one required course, engineering metals 
(90 hours), at Ње M.I.T. Even а more striking contrast is provided by the fact that the 
M.V.T.U. curriculum includes а large number of subjects dealing with various types 
of tools and equipment for which there are no counterparts in the basic curricula of 
mechanical engineering at the M.I.T., including the majority of the M.V.T.U. subjects 
of the ‘present art’ type such as ‘Materials Handling, Machinery and Mechanisms’. 
As to the specialized but fundamental engineering subjects which are included in the 
M.V.T.U. curriculum but do not appear in the М.І.Т. list, it should be noted that a 
large number of elective subjects is available to an American engineering senior, permit- 
ting him to begin specialization in any one area within his general field during the last 
year of undergraduate work'. 

The following are the further details of the syllabus in "Technology of Machine 
Construction, Metal Cutting, Machine Tools and Tools’. This is given in comparison 
with the МІТ. curriculum in the U.S.A. 
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Summary. M.V.T.U. МІТ 
Course of — years s E 5 4 
Weeks of class instruction 153 120 
Scheduled class hours 4,848 2,610 
Clase hours per week (average) 31.7 21.7 
Industrial practice weeks. C Pg yt 24. Nil 
M.V.T.U. USSR.) M.LT. (U.S.A) 
Subject Hours |Per cent Subject Hours {Per cent 
Higher Mathematics 388 8.0 135 52 
Ux X estas ‘Differential Equations 45 1.7 
Physics · 245 5.0 1 30) 11.5 
Chemistry, General 120 25 | Chemistry, General 180 6.9 
Theoretical Mechanics} 214 44 | Applied Mechanics 150 58 
Heat Engineering 78 1.6 pang ا‎ 105 10 
t eat 
Descriptive Geometry 1.9 і 
ming Drawing 188 3.9 | Freshman Elective 
Machine 1 90 3 
Strength of Materials 232 48 | Strength of Materials 45 l 
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Table (continued) 
Metal Cutting, 
Machine Tools and 
‘Automatics — 337 7.0 
Hydraulic Equi ї 
in Machine Tools 56 12 
Electrical Equipment 
in Machine T 65 13 
Machine Construction Machine Tools, 
Technology 208 43 Fundamentals 45 1.7 
Construction of 
Mechanical Equip- 
ment 39 0.8 
Interchangeability 
and Technical 
Measurement 68 1.4 
i and 
i Пб | 24 
Metal Cutting 1.6 ˆ 
Pin e) Маш 
о 
Building Shope and 
Elements of - 
tural Engi 65 13 
Automation of Indus- 
trial Processes 65 1.3 
Industrial Кош» 
Organization ап 
Planning of Enter- 
prises 9] 10 
Safety and Fire Protec- 3) is 
tion 
Histo к akan tng 39 0.8 
епі 252 5.2 | Mechanical E 
neering Prob 45 1.7 
Political Economy 140 2.9 ities 13.8 
Foreign oo 134 28 
Elective for it — — | Electives for Credit 270 10.3 
P Education 134 2.8 Am Education — — 
Training — — I ce 180 6.9 
Total 4,848 | 100.00 Total 2,610 | 100.00 


The single purposiveness of engineering traming in the Soviet Union is reflected 
in the sequence of the vocational subjects directly related to the ‘profile’ of a given 
speciality. These specialized subjects take up 45 per cent of the scheduled time in the 
last three years of instruction. Another characteristic of Soviet trained engineers is 
reflected m the emphasis given to M кан in мүр 
hours m M.LT.). 
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10.4 Teaching of basic sciences like mathematics, physics, and chemistry has to be 
particularly mentioned. They are all oriented to the requirements of ап engineer in 
general and to the speciality of the engineermg branch m particular. For example, 
the following specific recommendations have been made in the teaching of physics in the 
Soviet Union : " 

(a) Higher education must assure for the future engineer not only the knowledge 
of modern industries and their technology, but must also equip him with a knowhow of 
physics (particularly of those branches which are nearest his speciality) at such a level as 
will permit him to introduce into industry new, more progressive methods whenever they are 
ready for engineering application. 

(b) The teaching of physics should be a basic element of technical education and 
not merely an element of general education. That is why both the syllabi and the text- 
books must be tailored to the profile of a particular branch of engineering. Five or six 
text-books should be developed corresponding to the most important branches of engi- 
neering at the first degree level. 

(с) The courses in physics and іп technical thermodynamics should be coordi- 
nated to assure that these courses give a broad treatment of energetics, an understanding 
of free energy, the role of irreversible processes, and the place of atomic nuclear energy. 
Sufficient room should be provided within the general course in physics for those fields 
which are connected with the most progressive directions of technology, namely, radio, 
semiconductors, plastics, electronics, luminescence, and of course, the atomic nucleus. 


10.5 The stage at which narrow specialization has to start in engineering: It is no 
doubt true that m highly technically developed countries, specialization is offered at the 
first degree stage. In those countries, boys grow up in an environment where they 
have a technical bias in their day-to-day living. Driving an automobile, talking of the 
performance of its parts, operating and repairing of electrical gadgets like a cooking 
range, heater, fan, etc. in their houses, working radio and television sets, etc. form part 
of their daily life. In the United States and the U.K., employment conditions are 
extremely easy. One can specialize m any branch of engmeering and make a living. 
In the U.S.S.R., things are even easier. Jobs await the boys to fmish their courses, 
In this country, boys do not grow im such a technical environment. It is therefore 
necessary that the first degree course should aim at creating this technical interest in 
the boy. Highly specialized jobs are very difficult to get. It is next to impossible to 
rely entirely for making a living by learning one particular narrow speciality in engi- 
neering. Jobs may have to be changed from one speciality to another. Taking all 
these factors into consideration, it is desirable to leave the present five-year integrated 
course in its present form. One almost revolutionary change has been suggested to 
keep in step with the present technological development that has taken place during 
these 18 years. That is, the very broad fields of civil, mechanical, electrical and other 
existing branches of engineering have been proposed to be broken up into many broad 
areas of study. This may be further reviewed 15 years hence, and in the circumstances 
existing than, the scheme of the courses may be further revised. 


As a high degree of specialization is already there at the first degree level, in 
Western countries, post-graduate courses at the Master’s level are looked upon more 
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or less as a continuation of the Bachelor's degree. It is also looked upon as a training 
to take up research work. In many countries es in the U.S.S.R., there are no Master's 
courses at all. In other countries, research is only a partial requirement for the degree. 
In а course lasting for a year or two, the time spent on a research project can hardly 
exceed a few months. It cannot at any rate exceed 25 per cent of the total period of 
the course. During this period, it is too much to expect a student to do all the literature 
survey pertaming to the problem, then chalk out а programme of work do the analytical, 
and experiment parts of his investigations, process the data, and draw worthwise conclu- 
sions which will add knowledge to his subject of speciality. Most of the thesis done for 
partial fulfilment of a Master's degree is a farce. [t may well not have been made. In 
some countries, research at the Master's level is a full-time course. This will no doubt 
enable the student to pick up the methodology of research. But then, the background 
knowledge of engincering the student possesses will be mostly that of the first degree 
level except in a very narrow field of his speciality. 

10.6 At the first degree level, the student is expected to learn a number of basic 
facts in engineering and apply them mostly in the design and execution of projects. 
The second degree should not be construed as a continuation of the first degree level 
as has been done m most universities in the U.S.A. and a few other countries. The 
objective to be achieved is to increase depth in thinking, instead of gathering a wide 
range of information mostly in fundamentals in a variety of subjects as is done at the 
first degree level. This intensity in thinking is sought to be achieved in a variety of 
ways. ‘The student is encouraged to study in only a limited field of knowledge. He is 
to discuss them im seminars, in discussion groups, and in oral examinations held by his 
guide at frequent intervals. Не is to write papers of the review type аз well as original 
contributions for publication. He may work out various alternatives in a design project 
and write a discussion as to why he thinks a particular project is better than others. 
The personality of the guide is a very important factor in shaping the mind of the 
student. He should encourage the student to think for himself, question critically the 
various topics he reads in his text-books, in technical journals, and at seminars which 
he attends. Actually, at post-graduate level, specially at the Ph.D. level, the master 
(‘guru’) transfers his own personality, stature, maturity in thmking, and originality of 
approach to a given problem to his students by close association. This traming of the 
mind of the student can be achieved in two ways : (a) through working out critically a 
design and development project ; and (b) working intensively on an investigation prob- 
lem in a very narrow field of speciality. These form the two distinct categories of 

post-graduate students. At present, this country is in need of design and development 
engineers, small-scale industrialists, management engineers, and consulting engineers 
in large numbers. These are to be trained in critical and intensive thinking through 
offering scope to show originality of approach in design and development projects, or in 
solving management ‘cases’. : 

‚10,7 This country also wants research workers. It is better to start even from 
now in training only the best types in both the categories mentioned in the above para- 
graph. At the end of the course, those electing to specialize in research, should not 
only have made a substantial original contribution to the knowledge of the subject of 
their investigation but should also be capable of guiding others in research. The aim 


- 
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should therefore be to initiate only Ph.D. courses in research. This subject is further 
discussed in Chapter XII. 


Тин ate ii the SS SESE ESI be е ОАА ава А E 
tion to develop and design, either working individually, or in a team, entirely new 
equipment, or successfully copy and/or improve prototypes of equipment imported 
from abroad. | 

10.8 As mentioned in para 10.1, these post-graduate courses should be of two 
years duration, the first year being devoted mostly to learning the basic science and 
engineering subjects relevant to the narrow field of speciality. The second year should 
be devoted both to the studies neceseary for prepering the design project and the 
preparation of the project itself. The project may be prepared in the college and/or in 
the factory engaged in a work allied to the speciality. The project should be defended 
before a Board of Examiners drawn partly from the colleges and partly from mdustry. 

The curricula for the courses may follow largely the Russian pattern as indicated 
in para 10.3. As most of the basic subjects taught in a five-year course in Russia will 
also have been taught in our country, two years are more than enough to cover the 
subjects of narrow speciality not covered m our first degree course. Teaching of the 
basic science subjects like physics, mathematics and chemistry should be completely 
reoriented according to the Russian pattern suggested in para 10.4. 

Instead of starting separate institutes for each speciality, we may act on the 
recommendations of the Robbins Committee, that post-graduate education should be 
developed mostly in few first-rate institutions. All the Higher Institutes of Technology 
(LIT) and the Regional Engineering Colleges should offer as many of the specialities 
as they can. Russia has listed more than 500 of them. 

We may also act on another recommendation of the Robbins Committee that a few 
first-rate institutions should be developed whose main activity will be post-graduate 
work. They want 50 per cent of the student strength in post-graduate work. All the 
Higher Institutes of Technology (I.].T.s) and other first-rate institutions should con- 
vert themselves into post-graduate institutions with at least 75 per cent of their students 
being devoted to post-graduate work. As the number of these first grade institutions 
to the total existing in the country (5 in 120) is very small, a percentage (75 per cent) 
higher than that (50 per cent) proposed by the Robbins Committee has been recommen- 
ded. They should also train students for Ph.D., Dr. Eng., and other courses also. 


CHAPTER XI 


INDUSTRIALIST ENGINEERS : 
POST-GRADUATE AND GRADUATE COURSES 2 


11.1 Industrialist engineer: In the present stage of development in our country, 
it is very necessary that all steps should be taken to encourage technical development. 
The starting of big industries requires considerable resources in men and money in 
addition to commanding influence in State and Central Governments. Their number is 
necessarily small and the contribution they make to national income though large does 
not very much benefit the common man. А more dangerous consequence of big indus- 
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tries being started by a few capitalists is the inhibition and retardation of the growth of 
technical knowledge in the country itself as this is imported from abroad. It is needless 
to state that foreign collaborators never disclose the details of their technical knowhow 
to local technical men. The tempo of the present rate of industrial development can 
be substantially raised if a massive effort is made to start small-scale industries all over 
the country both in urban and rural areas. One of the difficulties is the shortage of 
technical men who have the ‘knowhow’ of starting such industries. It is imperative 
that courses are opened to train such men, so that the importation of foreign technical 
knowhow is progressively reduced. 


11.2 Types of courses: One type should be at the post-graduate level. “Those 
who have a first degree in engineermg or an equivalent qualification like the passing of 
sections A and B of the Associate Membership Examination of the Institution of Engi- 
neers (India) should be given a post-graduate degree course in Industrial Engineering 
extending over two years. The first year will be devoted to gaining all the knowledge 
necessary for rumning a small-scale industry, like production engineering, labour 
management and industrial psychology, economics and financing of business, cost 
accounting and budgetary control, materials purchase and handling, publicity, packaging 
and advertising, planning and layout of factory buildings, power supply and distribution, 
and such other allied subjects. The second year will be devoted entirely to the study 
of a narrow speciality in which business is to be started, for example, ferrous and non- 
ferrous foundry practice, precision optical mstruments manufacture, manufacture of 
pressure gauges and control instruments, small horse-power motors, prestressed concrete 
beams, etc. The thesis for this course should consist of a complete project report for 
starting an industry in his speciality. This should be defended by a Board of Exami- 
ners. This is the M.E. degree course B m Chart 2. 


The second type is a post-diploma course leading to the first degree in engineering. 
It can be of three and а half years in duration as in the case of other types of diploma 
students working for a degree. The first two years will be devoted to study of a narrow 
speciality manufacture which line interests the student. At the end of these two years, 
the boy will have grown in years so as to possess the maturity necessary for appreciating 
the subjects necessary for starting an industry. He should study the same subjects 
which are prescribed for the post-graduate students in this subject for one year. The 
last six months of the course should be devoted to the preparation of a thesis which 
should be a complete project for starting an industry їп his speciality. This is the first 
degree course D in Chart 1. ~ 
11.3 The other highly specialized courses mentioned in Chapter V can also be 
offered both at graduate and post-graduate levels. To mention only a few, courses may 
be offered for designing and making surgical instruments for medical шеп. Similarly, 
for designing and making equipment required for sportsmen, exhibitors in international 
fairs, for installation in museums, cinemas and theatres, and for physically handicapped 
persons, other courses may be offered. 
11.4 Essentially, modern scientific industries may be started in areas which are 
industrially backward. Technical institutions may be attached to them. The following 
a typical list of industries which can be started in any part of the country : medicinal 
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products, glassware, optical equipment, radio and television sets, precision tools, fire 
extinguishers, electric light bulbs and fluorescent fittings, dental and surgical instru- 
ments, furniture, typewriters, typewriter ribbons and carbon-paper, musical instruments, 
washing machines, aircraft controls and components, paints and varnishes, nylons, 
vacuum flasks, rubber products, etc. 


11.5 It is no doubt true there are no such courses anywhere in the world. That 
should be no reason why they should not be started in our country. These should be 
conducted both at the I.I.T.s and the Regional Engineering Colleges. 


CHAPTER XII 


ENGINEER-SCIENTISTS : RESEARCH COURSES AT 
DOCTORATE AND POST-GRADUATE LEVELS 


12.1 For reasons already discussed, training of research workers should be at the 
highest levels. The aim should be to train persons who can not only do original work 
of a high order but are also capable of guiding others in research. These are the persons 
who can give a lead to technological development in one of the following ways : (a) by 
fmding a new application to technological development by using the result of an investi- 
gation in the basic sciences (Ph.D. award may be given for this type of work) : (b) by 
making a substantial addition to our knowledge of engineering using the result of investi- 
gations made in the behaviour of engineering structures or their components under a 
specified field and/or laboratory conditions (D. Eng. award may be given for this type 
of work) ; and (c) or by making out an Ingenious design of an equipment or a project 
based on years of experience in working in the field and/or laboratory (D. Tech. may be 
awarded for this type of work). Different dcctorate awards, denoting the stream through 
which the degree was obtained should be given. In this manner, it will be possible to 
secure a lead in technical development by all possible means. 

12.2. The research course leads to the Ph.D. award and is meant to bridge the 
gap between pure and applied sciences. "There are no special institutes of this type 
anywhere in the world except Russia and Germany. Even in thoee countries, the 
research institutes meant for this purpose start their traming at the undergraduate level. 

The following extract gives an idea of the practice followed in the U.S.S.R. ‘Let 
us start the discussion of training research engineers by considering the work at the 
universities. Asan example, an university has two faculties in physics, one dealjng with 
pure physics as such, and another called mechano-mathematical faculty which bridges 
the gap between science and engineering. Both faculties have five-year programmes. 
The mechano-mathematical faculty is subdivided into three subdivisions : (1) mathe- 
matics, (2) astronomy and (3) mechanics. АП the three divisions have the same 
programmes of study for the first three years. This programme is given below? We 
see that there are not only courses of pure science in the fields of mathematics and 
physics, but also some courses of an applied nature, such as theory of vibrations and 
strength of materials. After three years of jomt study, the courses of specialization 
begin and these are different for different divisions. For example, we shall consider the 
elective mechanics. They are (a) theoretical mechanics, (b) applied mechanics including 
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theory of vibration, vibration of shafts, nonlinear vibration, theory of gyroscopes, gyros- 
copic stabilization, theory of governors, theory of models, kmematics of mechanisms 
and calculating machines, (c) wave mechanics, (d) theory of elasticity including advanced 
strength of materials, statics and dynamics of structures, theory of plates and shells, 
two-dimensional elasticity, variational methods of elasticity, stability of elastic aystems, 
vibration of elastic systems, transition of non-linear waves, methods of measuring 
mechanical waves and photoelasticity, (e) theory of plasticity, and (f) aerodynamics 
and hydrodynamics’ 

Research at m level is conducted by institutes controlled by the Academy 
of Sciences. To quote from Timoshenko's book further, ‘In Moscow, I visited two 
academic research institutes, the Institute of Mechanics and the Institute of Machine 
Engineering. The Institute of Mechanics has six divisions : (|) general mechanics, 
(2) aerodynamics, (3) hydrodynamics, (4) wave mechanics, (5) theory of elasticity 
and plasticity, and (6) theory of structures. The Institute of Machine Engineering is 
occupied with such subjects as kinematics and dynamics of mechanisms, strength of 
machine elements, and friction. 


The number of instruction hours per week is as follows : 
Semesters 


Name of course 
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Considerable work for the Russian sputnik is said to have béen done in this Insti- 
tute. These institutes maintain close contact with industry. Recently, there was a 
conference dealing with mechanical problems dealing with steam turbine design. The 
papers presented at such conferences are published and distributed among the engineers 
of the corresponding fields of industry. Considerable effort is made to eliminate any 
gap between research workers and practical engineers and to select for research the 
topics most needed by industries. 


The Academy of Sciences in the U.S.S.R. functions differently from similar insti- 
tutions in other countries. Several research institutes some of which have a technical 
character are attached to the Academy. It was assumed that in this way the Academy 
would be well connected with the cultural and industrial life of the country and woald 
“not represent only an isolated group of scientists. In general, the idea of organizing 
scientific research institutes the staff of which can devote all their time to research work, 
and the idea of using the Academy as the organizing centre of the scientific life of the 
country seems to have found considerable success in Russia . 


12.3 There can be no two opinions about the need of such research in our country. 
Starting undergraduate courses of an absolutely new pattern will throw out of gear the 
existing pattern of our education. This will merely create chaos without attaining our . 
objective. 

The University Grants Commission has rightly started advanced centres of research 
in several universities. Their functions can be easily enlarged as we have already a 
nucleus to start with. We can recruit graduates in science (B.Sc.) and offer them a 
six-year integrated course leading to a Ph.D. The first three years can be devoted to 
study of subjects similar to those studied both at the undergraduate and post-graduate 
levels in Russian universities and institutes which have faculties in the subjects which 
bridge the gap between science and engineering. The last two years should be devoted 
to research in one particular topic of interest either to the professor or to the student. 
The standard of Ph.D. can be the same as in the U.S.A., the thesis being only а partial 
requirement, emphasis being on intensive study of the subjects allied to the thesis. 
Unlike the Russian pattern, there should be a greater content of basic engineering in 
the course like engineering drawing and workshop practice and technology. Students 
who have completed a Master's degree in science can also take up this course, the dura- 
tion being reduced to four years. 


12.4 In science, we already have a few institutes devoted to particular fields of 
research like Sir C. V. Raman's Institute, the Tata Institute of Fundamental Research, 
and Ramanujam’s Institute of Mathematics. It is desirable to build up, in course of 
time, а university devoted entirely to research in fields of pure science, in the common 
areas of science and technology, science and medicine, science and agriculture, and all 
other areas which bridge the gap between pure science and the professions based on the 
application of a knowledge of science. 

125 The second stream is the one leading to the award of а D. Eng. degree. 
This can be an integrated course of five years for those taking their first degree in engi- 
neering. The first two years will be spent in studying the basic sciences, a foreign 
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language, and a few engineering subjects. The last three years will be devoted to an 
intensive study of the subjects allied to the field of the students’ investigations and the 
preparation of the thesis. “A suitable curriculum for this integrated course has to be 
drawn up. For those who have a Master's degree in engineering, the course may be^ 
reduced to three years. The present M.E. courses are very well organized. There is 
no organized instruction for the D. Eng. course. This should be drawn up. The 
curriculum for this will have to be different from the curriculum in the integrated 


course of five years. 


12.6 The third stream is the one leading to the award of D. Tech. (Doctor of 
Technology) degree. This corresponds to an external degree of а university like the 
London University. This is meant for those who have practised in the profession either 
ав a teacher or as an executive for at least ten years and have gained a degree of maturity 
not generally found amongst the freshmen from the colleges. A few extraordinary per- 
sons manage to retam their academic interest alive and also exhibit great ingenuity either 
in design or project planning work. Such persons should be encouraged to make their 
contributions to the development of technology in the country. As this is an external 
degree thrown open to any person who has а first degree or its equivalent in engineering, 
great care is necessary in framing the scheme of examinations. The number of written 
papers for the examination has to be necessarily large. Each subject should have both 
a written paper and an oral exammation. The standard expected of the thesis should 
be high and well defended before a duly constituted Board of Examiners. Study of a 
foreign language should be an essential requirement for this degree also. 


12.7 All the Higher Institutes of Technology (I.I. T.s) and a few others of a similar 
standard should engage themselves in preparing students both for the Ph.D. and D. Eng. 
‘degrees. They should also conduct examinations for the D. Tech. degree. Selected 
professors should be recognized in the various Regional Engineering Colleges and other 
engineering colleges in the country for guiding candidates for the doctorate awards. 

As will be recommended їп the succeedmg chapters, the control and expenses in 
the way of salaries, capital and working costs, etc. of the departments recognized for 
preparing candidates for the doctorate awards should be fully met by the Ministry of 
Education. These Education Ministry Professors and those working in the 1.1.Т.в may 
form an All-India Cadre of Professors available for transfer if necessary from one insti- 
tution to another. 


12.8 In the U.S.S.R., the Academy of Sciences plays a very large part in guiding 
post-graduate research. Many institutes are directly managed by them. Since 
education is a concurrent subject in our Constitution, unitary control is not feasible. 
It is also not necessary as there is no point in stifling academic freedom. What is 
however necessary is to ensure high standards, and uniformity of standards amongst 
all institutes and colleges as far as possible. The only national institution of science 
and technology which does not work їп severe isolation from industry and general 
economic life of the people is the Institution of Engineers (India). Unlike the scientist, 
the engmeer comes in daily contact with the people in his professional work. The 
Institution has on its Roll academic persons well known for their work and of the highest 
calibre, Directors of National Laboratories and others who are conversant with require- 
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ments of the type of research problems necessary for technical development in the 
country, eminent consulting engineers some of whom are of international repute, 
industrialists who know all about requirements of industry and the associated problems, 
specially those of the technical ‘knowhow’, they are getting from their foreign collabora- 
tors, and many others. This Institution is the obvious choice for being entrusted with 
the responsibility of maintaining standards, drawing up periodically lists of areas in 
which research is necessary, and in ensuring fair and impartial recruitment of technical 
staff. It should be legally made obligatory to associate one or more representatives of 
the Institution at all oral and written examinations for the doctorate degree, and in 
selection committees for the recruitment of Professors and other staff members who are 
to guide research for doctorate awards. 


Appendix 
Paper 14. ушне тышы ee rere ers by Dr. S. K. 


Paper 15. im of Electrical Engineering Education in India During 1966-81’ 
by Prof. H. N. Ramachandra Rao. 


CHAPTER XIII 


MANAGEMENT ENGINEERS AND PROJECT CONSULTANTS : 
POST-GRADUATE COURSE 


13.1 Management engineer: Management engineers are the persons who have а 
knowledge of both technology and management. The post-graduate course in this 
respect is not meant for engineering graduates fresh from colleges. A certain amount 
of maturity is necessary for getting the full benefit of this course, coupled with actual 
experience in supervisory positions. Admission to the course should be limited to 
those who have at least a minimum of ten years experience in the profession. The 
course can be of two years duration, one year being devoted to study of relevant subjects 
like principles of planning and layout of projects inchiding preparation of project reports, 
industrial psychology, industrial economics, operational analysis, statistical quality 
control, cost accounting, labour management, and other allied subjects. The second 
year should be devoted entirely to the preparation of a project report of the same project 
in which the person is working with a detailed analysis of how he proposes to increase 
its efficiency in factors which are material for starting and working a project and selling 
its end products like capital formation, fmancing, materials purchase, stores, labour 
organization, wages, machines, their layout and installation, etc. 


13.2 The following remarks taken from the Robbins Report. are pertinent to 
this subject. ‘Education for management as such, however, is a subject of considerable 
perplexity, and opinion is divided on what methods of traming are appropriate. Many 
of our witnesses have complamed that the present arrangements for management educa- 
tion are deficient. This country, it is urged, does not provide the traming for manage- 
ment that is needed if it is to hold its own in the modern age. Education m individual 

1 ‘Higher Education. Report by Lord Robbins’ Committee. Her Majesty's Stationery Office 

London, 1963-64 
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techniques is provided at the undergraduate level, but this is not specifically directed to 
management. At the post-graduate level, where education of this sort should be chiefly 
at home, there is nothing comparable to the great business schools of the U.S.A. The 
problems of devising courses are often underestimated. In the-first place, it is impossible 
to devise any course of education or training that can automatically and correctly select 
future managers ; and it is difficult to devise one for those who have had no experience in 
. industry or commerce. The most appropriate time for many students to take-a course 
is when they have already begun to establish themselves in careers’. 


“These courses should be offered only in large schools or institutions founded for 
this purpose. They should be associated with a well established technical institute or a 
university campus. They should be situated in the neighbourhood of large business 
centres. Continuous contact is best mamtained through close proximity, and such 
educational enterprises can only be properly staffed if they have recourse to a good deal 
„of part-time assistance. Schools of management are likely to gain by the employment 
of those who have been successful in their professional careers’. _ 

133 There are already well-established Institutes of Management in this country. 
There is necessity to open new institutes. The present trend in thinking is that this 
subject is best taught in a separate institute, instead of in a department attached to a 
college as sometimes proposed. 


; CHAPTER XIV 
PRACTICAL TRAINING AND APPRENTICE TRAINING 


. Т41 This work of apprentice training does not come strictly under the purview 
. of the Ministry of Education. But then, this is one of the most important activities 
necessary for rapid development of technology and incresse of productivity in the 
country. This activity requires to be increased manyfold by the Ministry of Labour. 
Broedly, apprentice training can be of four categories. 

142 Apprentice training for the uneducated or those who have just completed the 
first four years of compulsory education : At present this type of apprentice, mostly in 
the villages or towns, gets attached to а senior workman. Не picks up the craft of his 
senior from working alongside. The skilled man is mostly concerned to earn as much 
as he can, so that the amount learnt and the degres of skill acquired by the apprentice 
depends on the chance that his senior has a sympathetic understanding of his problems 
and not his own natural aptitude to ‘pick up the trade’. This system requires to be 
reorganized. ‘These boys should be given suitable scholarships. Craft inspectors 
should be appointed to go and inspect the progress of these apprentices and incidentally 
initiate the senior workmen to the use of modern tools. Suitable legislation is also 
necessary to compel these boys to attend special schools for a few hours in the evenings 
at least two days in the week when they can be taught the rudiments of general educa- 
tion. They should also be-grven some nourishment when they attend these evening 
schools. The duration of these apprenticeships may be for three years after which 
an examination for a Junior Skilled Workmen’s National Certificate in a particular trade 
may be иейей. There may be further Senior and Proficiency grades in these examina- 
tions, these being taken after intervals of two years each. 
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143 Crafts apprentice: This type of apprenticeship may be for those who have 
completed seven years of school education.. They may learn a particular craft like 
fitter, turner, machinist, patternmakem moulder, toolmaker, millwright, instrument 
maker, electrician, sheetmetal worker, and so on, in apprentice schools attached to 
- factories. Concurrently with the training received in these schools, the apprentice 
should follow a course in elementary mathematics, drawing and proficiency in writing 
and reading in his own language. The course may last for three years for the Junior 
Grade Craftsman's National Certificate. There may be further Senior and Proficiency 
grades at intervals of two years each, when he can learn more of drawing, mathematics, 
and study text-books pertaining to his craft. The course has to be under the general 
supervision of qualified craft inspectors appointed by the Central or State Governments. 
Generous scholarships should be given to the boys by the Government, the cost of 
running the schools being bome by the factory management. Such schools have already 
been established in many factories by legislation. Many more have to be established. 


14.4 Engineering apprentices : This apprenticeship is meant for those who are 
employed in factories after passing the X standard or the S.S.L.C. Examination. After 
the completion of their training in the factory, these students should be capable 
of working as assistants either m the drawing office or in the design and development 
section, or go out as salesmen of the products of the company. A course lasting for 
three years should be started for this purpose. It is important that these apprentices 
obtain a reasonable skill and knowledge of а wide range of crafts, through spending 
periods of from one to four months working in each of the following trades : fitting, 
erecting, machine shop, pattern shop, foundry and forge, and- during the last six to 
twelve months m the drawing office. If the apprentice is meant to be absorbed on the 
sales side, he should spend a further six months in the cost accounting office. The 
course should include theoretical mstruction to enable these boys to appear for the 


- Studentship Examination of the Institution of Engineers (India) which is of the same 


` “standard as the first-year B.Sc. course. Thus a way is paved for them to become full- 
fledged engineers in course of time by passing Sections A and B of the Associate 
Membership Examination of the Institution of Engineers (India). Generous scholar- 
ships should be given by the Governments at the Centre and the States for these 
apprentices. Suitable government grants-in-aid should be given to meet the cost of 
giving actual tuition by the factory management. Craft inspectors should supervise 

14.5 Graduate practical training: This is meant for those who have just passed 
out of the college. The object of this training is for the student to gam a knowledge of 
the potentialities of processes and skills rather than to acquire the skills himself. His 
educational background is such that he should aspire to occupy any position of a techni- 
cal or managerial nature. It is during this period that he should develop his personality 
and character to be able to command the respect of the workmen, his colleagues, and 
his superiors. The training should be more or lese similar to those given for engi- 
neering apprentices, covering practically all the departments in the factory. The 
duration of training should be 12 months. Legislation should be made making it 
compulsory for every fresh graduate to register himself in an employment exchange 
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before he can get employment either m the public or private sector. His name for 
employment should be suggested only after the graduate has satisfactorily completed 
his training. The training has to be under the supervision of a craft inspector appointed 
by the Central Government. The graduate apprentice will be expected to submit a full 
report on the work he did durmg his traming and pass an oral examination before a 
Board of Examiners consisting of а representative from the factory in which he has 
taken the training, the craft inspector or his nominee, and а person unconnected with 
both, preferably а nominee of an organization like the Institution of. Engineers (India) 
at its Local Centre. Graduates should be given generous scholarships by the agency 
who are to employ them. He should first be recruited through the employment 
exchange but should not be allowed legally to start their career unless and until he bas 
satisfactorily completed his practical training. 

This traming is unnecessary for those who wish to work for a post-graduate course. 
They too will have to undergo practical training before they are employed. The 
duration of the training, and the curriculum to be followed have to be decided separately 
for each course. In many cases, they may be exempted from taking such training 
altogether. 

Appendix 
Paper 1. ‘Suggestions for Better Technical Education in India’ by Dr. A. К. 
Chatterjee and Prof. В. S. Rao. 
Paper 7. “The Crisis in Engineering Education’ by B. Seshadri, paras 53-69. | 
Paper 16. “Training Facilities in National Small-Scale Industries Corporation Ltd.’ 
by Shankar Dass. 


CHAPTER XV Р 
TRAINING FOR TECHNICAL MEN IN EMPLOYMENT 

15.1 Opportunities should be given to everyone employed in some technical 
activity or other, howsoever humble it may be, to rise to the highest position if the 
person has the necessary determination, capacity and perseverance. For those in 
employment, the following are generally the ways offered for this purpose. 

(a) Part-time or day-release courses with release from the factory for one or two 

days in a week in addition to Sunday. 

(b) Sandwich courses. 

(c) Evening courses. 

(d) Correspondence courses. 

- All the four types of courses may be offered at all levels of technical education, 
starting from the craftsman's course to the doctorate courses. 

15.2 Part-time or day-release courses, U.K. practice: These courses are very 
successful in the U.K." From about 1939 to 1955-56, part-time day education had 
expanded seven-fold. The following table gives an idea of the popularity of this type 
in 1955-56, > 

1 Technical Education’ by Р F.R. Venables. G. Bell & Sons, Ltd., 1956. 
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Subject number to the total 
din and horticulture В A 030 
кон ud non-metalliferous miming products 
other than coal 1,306 0.44 
Chemical and allied trades : 10995 . 3.55 
Metal manufacture 3,685 1.19 
pn m shipbuilding and electrical goods : 1 Bae ra 
Metal goods not elsewhere specified 594 0.10 
Precision instruments, jewellery, etc. 698 0.22 
Textiles 5301 1.71 
Leather, leather goods and clothing 3,058 0.99 
Food, drink and tobacco - 6,877 222 
Manufacture of wood and cork 1,658 0.53 
Paper and printing 10,477 3.38 
manufacturing industries 2,614 0.84 
Binding and contracting 39,195 12.66 
Gas, electricity and water 5,539 1.79 
Dm rt and communication 11,162 3.60 
tive trades 10,515 339 
kan banking and fmance 160 0.05 
Public administration and defence 16,481 532 
Professional services 25,351 8.19 
Miscellaneous services 2,885 0.93 
Total à 309,255 100.00 


Out of the 15 different categories, the first six biggest proportions (in decreasing 
order) come from engineering industries, building, public utilities and local government, 
chemical industries, and commercial and professional occupations. 

These are provided for three main levels leading to professional, technical and 
skilled craftsmen level and up to seven or more years of professional qualifications. 


Students are regularly trained for (a) the final B.Sc. London University external 
degree in engineering—this takes eight years generally after Matriculation; (b) the 
National Certificate course—this takes six years after Matriculation ; and (c) а craft 
course leading to the City and Guilds of London Institute Certificate—this takes five 
years. AN 

The duration depends on the time available in the college. One course is to have 
one and a half day's release plus one or two evenings or two evenings plus Saturday 
morning. At Rugby, the degree course is arranged in close cooperation with British- 
"Thomson Houston Co., Ltd., on the basis of one day and two evening over a period of 
two years and two terms for Part | and full-time attendance for four terma for Part II 
of the London University B.Sc. degree. The course is the ‘industry-based’ equivalent 
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of a full-time university course. Sometimes an alternative mode of attendance is 
continuous attendance ‘for one continuous period of eight weeks or two continuous 
periods of four weeks every year’. 


In the present stage of development of this country, such courses may not be practi- 
cal for persons employed in factories. The position can be reviewed five years later 
when more factories both in numbers and size will have come into existence. 


153 Sandwich courses -or cooperative courses ‘They are so called because 
‘layers’ of full-time college study and industrial experience alternate over a period of 
years, for example, six months in industry succeeding six months in college and so on 
turn about for three or four years. The American name is ‘Cooperative Courses’, be- 
cause they can be mm only by the closest cooperation between college and industry’. 
The purpose of these courses as set out by Committee of the American Society for 
Engineering Education are: (a) To impart first-hand ‘ап actual knowledge of, and 
familiarity and experience with the execution in industry, of engineering designs, pro- 
jects and developments ; (b) To impart an understanding of and familiarity with the 
problems and viewpoints of working men and women ; (c) To assist students, by direct 
and personal experience in industry, to test their aptitude for engineering courses ; 
(d) To enable engineering students to adjust themselves to engineering employments 
by gradual and easy transition from academic pursuits and mode of life to the require- 
ments of industry; and (e) To prepare students for the administrative and operative 
functions which, to a greater or lesser degree, enter into most engineering careers. < 


“Just as laboratory periods in the training of the pure scientists, and the clinical 
experience of the medical students in walking the wards, so the experience in industry 
fulfils an essential need for the engineer within the overall period of training and not in 
some poet-dated period’, The vacation works experience now increasingly arranged ` 
for university students is a belated token of this need. The other advantages of a 
sandwich course stated in the U.S.A., and considered most relevant to the U.K., are: 
(f) The student works in some of the most modernly equipped manufacturing plants 
and laboratories in industry. These are on а scale and standard utterly beyond the re- 
sources of any teaching institution, which is also spared acute problems of obsolescence, 
(g) During the several works’ periods, the firm has a first-hand opportunity of 
observing the student's abilities and capacity for development, a form of selection by 
training which is probably more profitable than the usual summary or even extended 
interviews plus the college record on paper; and (b) The student must learn to work 
with all kinds of people and to follow instructions under industrial conditions, and 
become acquainted with job practices, skills, labour and plant operation before rather 
than after graduation. . 


With all the foregoing points in favour of these courses, they have not become 
popular. “The scheme involves administrative difficulties on both sides which, whilst 
not insuperable, may do much to affect whatever benefits the scheme may provide.” 
'Another practical argument of consequence is that itis very difficult, if not impossible, 
to relate the college studies with the work of the students m а large number of firms 

1 "Technical Education’ by P.F.R. Venables. С. Bell & Sons, Lid, 1956. 
3 "Universities and Industry’. Anglo-American Productivity Report, 1951. 
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and an even greater diversity of occupations and jobs within those firms. The counter- 
argument is that this betrays a confusion of thought about college studies, for these are 
not to deal with the specific industrial practices of the individual firms, but with the 
principles underlying them. The more the student sees these underlying principles 
being applied in practice, the better it is for both his theory and practice. Another 
academic argument is that the operation of economic and other non-scientific factors 
may prevent the student gaining а fully scientific insight into the problems involved. 
Again the argument is misconceived, for the mode of training is not for scientists but 
technologists for whom an understanding of the operation of these non-scientific factors 
is of vital importance, and that nowhere can thé student under expert guidance gain 
as real an understanding of them as in industry itself.’ 

"The structure of the mdustry may have a critical effect on the administration of 
the course in deciding whether it shall be a ‘college-based’ or a *works-based' course. 
In the former, the students are enrolled by the college and placed in industry for the 
works periods ; in the latter, the students first of all enter industry and are then seconded 
or released by their employers to attend college. In America, the schemes are 
preponderantly *college-based.7 The advantage claimed for this method is that the 
student remains primarily a student in training, and not a full-time employee 
or operative subject to the full force of industrial problems. In the U.K., the more 
general ‘works based’ pattern may be due to the more closely knit ша conurbation 
and shorter travelling distances.’ 


These courses of both types have come to stay and are becoming increesingly 
popular. One of the factors very greatly influencing this increase in popularity is the 
opportunity it affords to employees to qualify themselves to membership of professional 
institutions, or certificates or diplomas of Technical Boards. 

15.4 In our country also, both the ‘college-based’ and the ‘industry-based’ types 
of sandwich should be encouraged. The Industrial Training Institutes should train 
students from the factories for the National Craftsman Certificate examinations. The 
polytechnics should tram students for the State Board Diploma examinations. Engi- 
neering colleges should start such sandwich courses to train duly qualified employees 
to sit for the examinations of professional bodies like the Institution of Enginers (India). 
Private enterprise should be encouraged by giving generous grants to start courses to 
train employees of factories according to a well-planned sandwich system for recognized 
certificate, diploma and professional membership examinations. These courses can be 
run all the 12 months in a year in such institutions in cooperation with the neighbouring 
factories, 

All efforts in the private sector should be encouraged to open institutes to train 
students through ‘sandwich’ courses for varying types of conferments at craftsmen, 
diploma and professional membership examination levels. The present practice preva- 
lent m many universities of recognizing institutes, or colleges ill-equipped with teaching 
personnel, buildings and equipment should be severely discouraged. ‘The factory 
training the students will receive in their sandwich courses will go a long way to make 
up for deficiencies in equipment in their own institutes or colleges. The ‘thickness of 


1 Technical Education’ by P.F.R Venables. G. Bell & Sone, Ltd., 1956. 
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the sandwich’, that is, the distribution of the time between academic and factory work, 
should be a matter of convenience to both the parties. The duration of the courses 
should be sufficient to pass the prescribed examinations. | 


The success of these courses, to a considerable extent, depends on the size and 
nature of the firms who show interest in grving such training to their employees. During 
the period of work in the colleges, the employees may probably have to be paid just a 
stipend instead of their usual salaries, 

155 Evening classes : These are the oldest form of further education in techno- 
logy for thoge in employment. Evening classes are not as popular as they ought to be. 
The thinness of attendance at these courses may be due to any of the following causes : 
overtime and being away on a job; shift work ; an indifferent or apathetics firm which, 
will not allow time to get to a class on time; travelling difficulties specially in bad 
weather; ill-health (personal and in the family in case of married students); and 
changmg from one job to another. There are also the counter-attractions of movies 
and the clubs. The problem is not merely to list these difficulties but how to overcome 
them. Most of these evening classes are held between 6.30 to 9 p.m. Generally, they 
consist of one lecture followed by one and a half hours of practicals or tutorials. The 
range of standard of courses available is very great, reaching from very elementary 
courses in general education and technical skills up to final professional examinations 
and beyond to post-graduate or post-advanced refresher and mtensive courses, and even 
research. 


It is very desirable to encourage these classes at all levels. The Higher Secondary 
Technical Schools and the Industrial Training Institutes should make arrangements 
to hold evening classes in trades. The polytechnics can hold classes to coach students 
for National Diplomas, or diplomas awarded by the State Boards of Technical 
Education. The engineering colleges and a few well equipped polytechnics may also 
start evening classes for coaching students for the Associate Membership Examination 
of the Institution of Engineers (India). Private enterprise running colleges on their 
own can also start such evening classes as they do not involve any large outlay in work- 
shop equipment and laboratories as the students will already be in professional 
employment. 

15.6 Correspondence courses: In Chapter IX, а list has been furnished of the . 
correspondence courses offered in the U.S.S.R. in technology. This reflects a cons- 
cious effort to increase the rate of training technical personnel to a higher level of 
competency without diminishing the current contribution of the technical manpower 
in the country. The followmg table gives an idea of the rate of expansion. 


: . . 1950, 1955, Per cent of 
و‎ motun AE E 1950 
Resident full-time 2783 450.6 162 
Resident evening course 24 100.0 4,167 
Correspondence 40.7 100.0 246 


321.4 650.0 202 
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The proportion of students studying engineering by correspondence or in evening - 
schools while holding full-time jobs (on six-day week basis, eight hours per day) has 
defmitely increased. In 1955-56, this category of evening and correspondence course 
students accounted for 30 per cent of the total enrolled in engineering courses, as against 
a mere 14 per cent m 1950. 


In India, hardly any attempt has been made to popularise correspondence courses 
in engineering. There are very few such courses. Tho Ministry of Education should 
encourage the various Regional Engineering Colleges to open correspondence courses in 
engmeering both at degree and diploma levels. The college should also coach students 
for professional examinations like the Associate Membership Examination of the Insti- 
tution of Engineers (India). Such other colleges who are willing to take up this work 
should also be encouraged by generous grants. Such courses should be for a period of 
10 months at a stretch. At the end of every 10 months, students should attend labora- 
tory, workshop and drawing classes, and lectures for 60 days in а year. Retired teachers 
and retired professional engineers can be very usefully associated in this scheme. 
Paper 1. ‘Suggestions for Better Technical Education in India’ by Dr. A. K. Chatterjee 

| and Prof. B. S. Rao. . 
Paper 17. ‘Opportunities for Pursuing Higher Education’ by P. B. Katakkar. 
Paper 18. "Technical Correspondence Courses in the U.S.S.R.' 


: CHAPTER XVI 
TECHNICAL EDUCATION FOR WOMEN 


16.1 Recommended practice in the U.K. : The following extract from the Robbm'e 
Report! gives a line of thinking on this subject. ‘It is particularly important that courses 
should be available for married women. Before the war, three-quarters of the women 
in employment were unmarried. Many more married women go out to work (over а 
third now, compered with a quarter in 195] and a tenth in 1921). At the same time, 
the age of marriage has fallen and the expectation of workmg life has lengthened. Аза 
result, a new career pattern has emerged, a short period of work before marriage and a, 
second period of work starting perhaps 15 years later and continuing for 20 years or 
more ; and the indications are that this pattern will become increasingly common. The 
prospect of early marriage leads girls capable of work in the professions to leave school 
before they have entered the sixth form, and even after sixth form studies, too many 
girls go straight into employment instead of into higher education. When their family 
responsibilities have lessened, many of them will desire opportunities for higher educa- 
“tion. Апа many, if not most, married women who have already enjoyed higher 
education will need refresher courses before they can return effectively to professional 
employment. : This will be partly true for doctors, for teachers and for social workers, 
but there will also be a need in other fields such as commerce and languages. There is, 


1 ‘Higher Education.’ Report by Lord Robbin's Committee. Her Majesty's Stationery Office, London, 
1963-64. 
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here a considerable reserve of unused ability, which must be mobilized if critical 
shortages in many professions are to be met. Such courses should be organized in 
existing institutions and wide publicity given to them.’ 
162 Prospects in India: Here also sich courses should be organized and the vast 
women-power in the country should be made use of for developing technical activities. 
І 


CHAPTER ХҮП 
TECHNICAL EDUCATION—EXTENSION WORK ТО IMPART 


KNOWLEDGE OF LATEST DEVELOPMENTS 
TO PERSONNEL IN EMPLOYMENT 


17.1 As the pace of discovery quickens, it will become increasingly important 
for practitioners in many fields to take courses at intervals to bring them up-to-date in 
their subjects. A wide variety of courses should be offered at all levels. 


172 At the craftsman level: The Higher Secondary Technical Schools (now 
called Industrial Training Institutes or Junior Technical Schools) should be the centres 
where short courses should be held to teach operation of new types of machines and 
tools. Recent advances in the technology of trades like carpentry, welding, use of 

modern materials in building industry, etc. should also be taught in such short courses. 


The duration of these courses need not exceed four weeks at a time ; and normally 
it can be of two weeks. 


In addition, short films should be prepared explaining the proper use of machines 


in current use or new ones. 


Technical brochures full of illustrations and photographs should also be prepared 
for distributon. га рае i aa a a сара ы 
need not exceed about 20 pages. 

173 At post-diploma level: The polytechnics should be the centres for organi- 
sing such short-term refresher courees. 

As in the case of craftsmen courses, refresher courses should be confined to very 
narrow fields of technology like tools used in a fitter’s shop or a carpenter's shop, 
modern methods of lighting a factory building, building a radio set, precasting of 
reinforced and prestressed concrete beams, etc. 

Similar types of films and brochures prepared for the use of craftsmen should also 
be available to the diploma holders. In addition, courses may be organized on subjects 
pertaining to a foreman's work—like increasing productivity amongst workmen, ensuring 
Bette Mer ше canes ыны conto Шеше piene шы iaa slit 
facture of an equipment, etc. 

The duration of these refresher courses should not exceed four weeks at a time; 
normally, two weeks should be sufficient. 

There are no technical journals published to cater primarily for the needs of the 
diploma holders. The Government at the Centre, should subsidize, at least in the 
early stages, the publication of a journal in the State languages, in English, and in Hindi. 


. 
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In addition to publication of a journal, every encouragement should be given for 
holding seminars. The duration of seminars may be seven days and they may be 
organized in groups. All the time should be spent in presentation of working papers by 
members of the group in turn and discussing amongst themselves. 

The diploma holders should also be encouraged to join the Institution of Engineers 
(India) as Students. The admission fees and the annual subscription for a number of 
bright boys may be paid by the Central and State Governments. These Students can 
attend lectures held at the Institution premises, read the journal, and make use of the 
library facilities. They can also organize lectures and seminars amongst themselves. 
This is being done in a small way at many of the Institution’s Local and Sub-Centres. 
These activities require to be enlarged manyfold. 


The Central Government and the Stabe Government should finance the Local 
and Sub-Centres of the Institution of Engineers (India) to purchase books for their 
libraries which will be of interest particularly to diploma holders. 


17.4 At the post-first degree level: The engineering colleges, the Higher Insti- 
tutes of Technology, and professional bodies like the Institution of Engineers (India) 
can all be centres of activity for imparting knowledge of the latest developments and 
techniques in science and technology to those in employment. The following methods 
may be adopted : 

(a) Refresher courses: These can be of two types. In one type, the course per- 
tains to the learning of a new method or latest methods of design, or technique in the 
manufacture, erection or operation of a particular product or equipment or a structure. 
For example, there can be a refresher course in designing brakes and dynamometers of 
various types and capacities suitable for a variety of machines, or design of earth dams, 
or design of gates and sluices in a hydroelectric project, and so on. The course is 
strictly limited to a very narrow field of speciality. 


In the second type, the refresher course is meant to make a survey of the develop- 
ments in a particular technology during the last 10 years or some such period. 


(b) Symposia: A particular subject of study is chosen. Papers are invited on 
the subject and a discussion takes place on the subject. For example, “Technical 
Education’ can form a subject for a symposium. 


(c) Seminars: These can be held in the same manner as for post-diploma 
students. 


(d) By joining professional institutions like the Institution of Engineers (India): 
This will enable them to use the libraries at the Local and Sub-Centres of the Institu- 
tion, attend technical lectures, and also obtam its technical journals. They can also 
come in contact with other co-workers in their field and learn by mutual discussions. 


175 At post-doctoral level: The Higher Institutes of Technology and profes- 
sional Institutions like the Institution of Engineers (India) should be entrusted with the 
responsibility of conducting the same types of courses, like refresher courses, seminars 
and symposia. In these, the scope of the subjects are narrowed down even more than 
at the post-first degree level. These should be held on an ‘invitation basis’, and should 
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be open only to those invited to attend them. Experts from abroad should also be 
invited where necessary. At the end of each of these courses, the proceedings should 
be published. 


17.6 Depatations abroad : Another useful method із to depute persons both in 
and outside India. The deputation abroad may be for the following purposes : 

(a) At post-craftsmen level and post-diploma level : Crafts teachers, foremen in 
factories and others (1) to actually work in factories or in institutes where their trade is 
being practised ; (и) to visit trade fairs, firms and international exhibitions and firms 
where they sell different types of equipment pertaining to their trade ; and (iii) to also 
visit apprentice schools or trade schools where their trades are being taught.- 


(b) At the post-first degree level : These should be deputed to visit actual works 
or factories under erection or in operation. Special efforts should be made to send 
industrialist engineers abroad. One of the essential conditions should be that they 
should be actually engaged as proprietors of an industry by themselves, or should have 
worked in a small-scale industry for a minimum period of three years before they are 
sent abroad. They should be sent.i large numbers to visit mternational fairs, 
exhibitions, and also factories manufacturmg similar products. 


(с) At post-doctoral level : Teachers, design engineers employed in design offices 
either m public or private sectors, and other research workers should be encouraged to 
write papers for international conferences or publish them in journals of repute m India. 
They should be encouraged to attend international conferences only if they fulfil both 
these conditions: firstly, they should have continually kept contact with technical 
developments by being members of a professional society m India, and secondly, their 
paper should have been accepted by the conference which they are attending. Mention 
has been made of their attachment to a professional society in India with the deliberate 
intention of ensuring that national consciousness is developed m these people. They 
should look forward to supporting and raising the standards of the technical output 
of these societies rather than lend their support to professional bodies abroad. 


The duration of these deputations at all levels need not exceed three months at a 
time. 

17.7 Depatations in the country : Teachers, design engineers and research workers 
should be sent to work under actual factory or field conditions occasionally. Those 
working in factories should work in research and teaching institutions for short period. 
The minimum period should be at least six months. "They should be attached to any 
one project or institution so that they can concentrate all their attention on it instead 
of frittering away their energies in visiting numerous projects. 


17.8 For the success of these schemes, four conditions are essential : (a) Financial 
support from Central and State Governments for organising refreaher courses, seminars 
and strengthening libraries in professional institutions at Local and Sub-Centres, and 
starting technical journals for technicians and craftsmen ; (b) Financial support both 
from Central and State Governments and industries to depute qualified persons to attend 
international fairs, exhibitions, conferences and even factories and projects ; (с) Coopera- 
tion’ from the employers both in the private and public sectors m releasing their 
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personnel to attend these ; and (d) Creating awareness amongst technical personnel at 
all levels, specially at the post-draftsman and the post-diplama levels of the opportunities 
that exist to improve their knowledge and prospects. This should be done by all well 
known methods of publicity. 

17.9 Study of advanced technology abroad : There are any number of areas of 
knowledge in which our country is lagging behind. In the years to come, with the 
present rate of advance in knowledge, these areas will increase both in width and depth. 
Only an expert body which can keep continually m touch with the progress going on 
all over the world will be able to demarcate these areas of study. Such a body should 
not consist of only emment experts. The National Institute of Sciences, for example, 
by its very constitution works in complete isolation from industry, as its membership 
is confined only to the very best men in the sciences. It is not therefore reasonable to 
expect such a body to mark out areas of research which are of immediate need for the 
industrial development of the country. 


The Institution of Engineers (India) has a more broad-based constitution and has 
expert engineers, scientists as well as industrialists and others in the country as its mem- 
bers. It is therefore better suited to be entrusted with the work of periodically marking 
out the areas of study for which persons have to be sent abroad, fix the qualifications 
of the persons to be so deputed, the places and the duration of their studies, and such 
other details. For the selection of such personnel, selection committees may be consti- 
tuted consisting of an academic expert, a top industrialist engineer, and a representative 
of the Ministry of Education. Such a mode of selection will be free from political and 
other pressures which often hamper fair and impartial selection. 


Appendix 
Paper 4. Consensus of ‘Seminar on Technical Education ш India and Ita Develop- 
ment (1966-81)' held by the Bengal Centre. 


Paper 19. 'Imparting Knowledge of Latest Developments and Techniques to Technical 
Personnel Employed at Different Levels’ Ьу С. C. Mathur. 


Paper 20. ‘Methods of Imparting Knowledge of Latest Developments and Techniques 
in Science and Technology to Those ш Employment’ by Prof. R. М. 
CHAPTER XVII 
TECHNIC^L EDUCATION FOR THE PHYSICALLY HANDICAPPED 


No сот піз. 


СНАРТЕК ХІХ 


TCCHNICAL EDUCATION AND MILITARY REQUIREMENTS 


19.1 For obvious reasons, no attention was paid to development of technical edu- 
cation as an aid to strengthening defence till the country attained independence. 
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À considerable amount of expansion since 1951 has taken place in training personnel 
with technical education for military requirements. The number of schools and colleges 
for this purpose are still very few compared with the requirements of a vast country 
like India. 


19.2 Practice in the U.S.S.R. :: The Soviet Union also maintains military 
scheols for trainmg in engineering and applied science at advanced levels. These 
schools are not regularly mentioned in the Soviet handbooks and journals on higher 
education but even the occasional references in newspapers makes it unmistakably clear 
that military schools of engineering occupy an extremely important and highly privileged 
place in the total Soviet plan for selecting and training the technical specialists needed 
to advance its efforts towards superiority in the weapons race and in technology 
generally. It should be noted that military schools of higher technical education have 
a long history in Russia. Many of the outstanding scientists and mathematicians of 
pre-revolutionary Russia were educated in military schools. The following is an 
incomplete list of military schools in Russia: (i) Academy of Armoured Tank and 
Mechanized Troops, (ii) Academy of Artillery Sciences, (Ш) Armament Industrial Aca- 
demy, (iv) Higher Engineering School of Construction, (v) Leningrad Military Air 
Academy, (vi) Military Academy of Chemical Defence, (vil) Military Artillery Academy, 
(уш) Military Air Engineermg Academy ; (ix) Military Electrotechnical “Academy of 
Communications, (x) Military Engineering Red Banner Academy, (xi) Military Medical 
Academy, (хп) Military Academy of Administrative Services and Supply, (xiii) Academy 
of Shipbuilding and Armaments, and (xiv) Riga Military Air Engmeering Institute. 

These institutes have graduate four to five-year courses, in addition to post-graduate : 
courses. 


193 In this country also, such full-fledged technological institutes of training, 
research and development should be established. Boys fresh from Higher Secondary 
Technical Schools or Higher Secondary Schools should be recruited. They should be 
given five-year integrated courses leading to a first degree in technology. The courses 
should m the final year lead to a higli degree of specialization in a narrow field of techno- 
logy which is essential to defence requirements, that is, there should be an elective in 
the final year of the course. Those who are fit should then be recruited as Lieutenants 
in the Army or equivalent posts in the other services. After the necessary military 
traming, they should be posted back to the institutes to undergo post-graduate training 
for two years in a still narrower speciality either in engmeermg or applied science. 
These post-graduate courses should be of two types, one specializing in design for 
technical development, and another specializing in a narrow field in the basic sciences - 
(physics or mathematics mostly) to fit them for research and development work of more 
sophisticated types. Those who successfully complete this traming should be given a 
few advance increments or an extra allowance and posted to field service for a year 
ortwo. They may again be re-posted to the institutes to work either as a staff member, 
research fellow for a doctorate, or a designer in the technical development section. ` In 
this way, the Defence Services will have technical men highly qualified in technology 


1 Soviet Education for Science and Technology’ by Alexander G Korol. John Wileg & Sons, Inc, 1957. 
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with experience in military service. These persons will be competent to hold poeitions 
of management and direction in military technical institutes. 

The present technical colleges at Kirkee, Bangalore, Hyderabad and other places 
should all be converted along with the Defence Science Laboratories to full-fledged 
Military Technological Institutes of teaching, research and development, each 
specializing in a narrow field of technology. For example, there are four military 
establishments at Bangalore, one connected with the air force, one with research and 
development in telecommunications, another in aircraft design, and the fourth in gas 
turbines. Each of them should be converted mto a full-fledged institute of teaching, 
research and development at all levels starting from a five-year integrated course for a 
first degree in engineering or technology to the doctoral level. Thus, there should be 
four Military Technological Institutes in Bangalore. 


19.4 The management of these higher institutes, which will probably be more 
than 30 in number to begin with, has to be vested in an Executive Board like Railway 
Board consisting of experts well known for their knowledge of science and/or technology. 
Each Board member should be a full-time worker, engaged all the time in looking after 
the work of the institutes in his charge, initiating new areas of research or technical 
development projects. The head of this Board should be invariably a military man 
so that there is complete liaison between the defence work in the field and the 
laboratories. 

It is desirable to associate civilian scientists and engineers at all levels in these 
higher Military Institutes of Technology. A few id them can also be members of the 
Executiva Board 


CHAPTER XX 


TRAINING FOR CITIZENSHIP : COORDINATION BETWEEN 
TECHNICAL EDUCATION, GENERAL EDUCATION, SCIENCE 
EDUCATION AND PHYSICAL CULTURE 


20.1 As already discussed in Chapter IV, the end and aim of all education is to 
develop such an integrated personality in the student that at the end of his education, 
he is in a poeition to take his place as a responsible citizen of the country. His mind 
should be so tramed that it is kept Active and always free from tensions, so that he can 
contmually enjoy both in the hours of his professional work and the hours of his leisure. 
His body should be kept active and as healthy as the mind. He should grow up in a 
disciplined manner, which means that in his professional work he can wholeheartedly 
cooperate in executing the wishes of his superior. He should also have developed the 
necessary personality and will power to get his orders obeyed cheerfully by his assistants. 

Training in general education, and in habits of discipline should start early in life 
before the mind gets so firmly set that it becomes difficult to change it. These should 
start at the elementary school and continue if possible as long as the end of a degree 
course, that is, roughly during the ages 6 to 22 years. 

The present books on social studies are largely devoted to the description of the 
history of the constitution and how it works combined with history and geography. 
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These books should be rewritten bringing forth the difficulties faced in achieving 
independence, the importance of preserving it, the contribution each citizen is expected 
to make towards national integration and building a socialistic pattern of society, 
remembering at the same time that moral and aesthetic values are of permanent impor- 
tance in promoting harmony m the individual and the community, in the country and 
the world. Physical culture and sports are absolutely necessary for inculcating discipline 
amongst the students. In addition, compulsory military training either in the National 
Cadet Corps or in any other form is a must for the defence of the country. ` 


Appendix 
Paper 7. ‘The Crisis in Engineering Education’ by B. Seshadri, paras 74 to 76.. 


CHAPTER XXI , 
ADMINISTRATION OF TECHNICAL EDUCATION 


21.1 Development of technical education cannot thrive in isolation. It has to be 
coordinated with general education on the one side and with technical development on 
the other. Good coordination exists in all the States between general education and 
technical education. The Departments of Education in each State are in a position to 
make a unified survey of educational problems in all their aspects according to their 
requirements from time to time. They have a unified control over the entire system 
of education ensuring proper interconnections between different levels and types of 
education. This system has worked well. There is no reason why this set-up should 
be disturbed. There is thus a strong case why education should continue to be a State 
subject under the Constitution. 


21.2 But for various reasons, mostly of finance and dearth of proper ВЕ Ње 
States have not made much headway either in (а) fostering research, or (b) in linking 
technical education with technical development. im the country. It is in these fields of 
activity that the Centre can play its part effectively and usefully. 

213 The States are mostly engaged in developmg technical education at the 
graduate and undergraduate levels. It is necessary that there should be some sort of 
regulation and not regimentation in the activities connected with technical education. 
A high level policy making statutory or advisory body is necessary. It has to guide 
collection of data with regard to technical manpower requirements of all categories and 
also to get the progress in all aspects of technical education periodically evaluated. It 
should lay down broad principles of recruitment of teaching personnel, training of stu- 
dents and writing of text-books, encourage promotion of research in improving aspects 
of technical education up to the graduate level. and also suggest further diversification 
of courses periodically to keep in step with the advances made in industrial development, 
science or technology in this and other countries. It should ensure proper mainte- 
nance of standards. The present All-India Council of Technical Education with its 
regional organization is domg excellent work in the fields mentioned above. All that is 
necessary is to widen its scope of work. 

* 21.4 The Directors of Technical Education, the Directors of Employment and 
Vocational Training, and the universities, look after, between them, technical education 
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at all levels. Ав а result of the changes suggested here, the Industria! Treining Insti- 
tutes under the control of the Labour Department will have to be transferred to the 
Directorate of Technical Education. These will be called hereafter Higher Technical 
Secondary Schools. In addition, hundreds of them will have to be started all over the 
country. The entire system of apprentice training may continue to remain with the 
Labour Department. They may also start apprentice schools for giving education 
full-time or in the evenings to train students for Craftsman Certificate (Junior and 
Senior grade) examinations held on an all-India basis. They may continue to employ 
craft inspectors to supervise apprentice training not only in the bigger factories but also 
in small establishments specially in the villages. 


21.5 The other two functions of technical education, those of furthering research 
and linking technical education and technical development, are activities which should 
be the sole responsibility of the Centre. The States do not have the finances nor can 
they recruit the personnel for this type of work. There will have to be movement of 
technical personnel from one institution to another which will not be possible if the 
personnel are under State service. A high degree of coordination of activities is 
required at national level at every stage. 


21.6 Regarding promotion of research by running of all types of courses at post- 
graduate levels, these should be done at the Higher Institutes of Technology (I.I'T.s), 
the Regional Engineermg Colleges, and other institutes which can do this type of work. 
Many new ones also have to be started. At least 75 per cent of the boys in these insti- 
tutions should be engaged either in research or development and design courses. 
They should also be centres for running correspondence courses, holding external 
examinations at graduate and post-graduate levels, and where necessary, evening classes 
for training thoee in employment to appear for professional examinations. They should 
also be consultancy centres where industrialists can approach the professors for technical 
advice. Their services should also be made available freely for preparation of projects 
by industrialists anxious to improve or expand or start new industries. 


In addition, the present Higher Institutes of Technology (I.1.T.s) and the Regional 
Engineering Colleges should be remodelled so that they work more or less like a uni- 
versity campus with a number of institutes (which may be called departments) in it. 
Each should specialize in a narrow field of speciality with its own Director or Chief 
Professor. The overall control of all these institutions and colleges which will be entirely 
financed by the Centre has to be under a full-time Technical Education Commission 
with a Chairman and two members. One of the members, the Administrative Member, 
will look after all financial matters, coordination in the purchase of equipment and 
recruiting of personnel, and such other matters of an administrative nature regarding 
all the technical institutions run by the Centre. The second member, the Technical 
Member, will wholly devote himself to technical work, to ensure maintenance of stan- 
dards in examinations, suggest new courses to be opened, new areas for research, and 
all such other matters. He may have a small advisory body of experts to assist him, 
in which the Director General of the Council of Scientific and Industrial Research and 
the Adviser Defence Services can also be members. The Chairman, who should 
preferably be the Minister himself, should coordinate the activities of research and 
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development not only in all technical institutes under the Centre, but also initiate, deve- 
lop and coordinate research, development and design activities m the various universities 
and colleges under the control of the States. A policy similar to the University Grants 
Commission to foster areas of activity in one or two specialities at each of the engineering 
colleges and technical institutions at degree level in the States should be adopted, АП 
the fmances and the personnel connected with these activities should be completely 
under the Centre except for day-to-day control by the States. 


The Chairman should also coordinate the activities of the Council of Scientific 
and Industrial Research with the activities in the technical institutions. He should also 
aseociate himself with the activities of the Ministry of Industries and Commerce, the 
Ministry of Irrigation and Power, and all other such Ministries which import equipment 
and raw materials in large quantities. It will be one of his important functions to 
initiate work of research, design and development of articles imported from abroad. 
He should also initiate work for substitution of scarce and costly raw materials imported 
from abroad. 


A Minister has been suggested for this work, as he only can wield the necessary 
authority to get things done спісу and also can exercise his influence to advantage 
with the Ministers of Education in the States in all matters where their help is necessary. 
If this is not possible, any other person vested with the same authority as the Minister 
would exercise in respect of this Commission, may be appointed as Chairman. ТЬе 
Minister himself, or such a Chairman should be thoroughly conversant with all aspects 
of technical education from the highest to the lowest levels. He should have the 
personality, drive and tact to get things done quickly and efficiently. 

21.7 Internal management of Higher Technical Institutes: Both the present 
I.1.T.s, the Regional Engineering Colleges, and other similar institutions proposed to 
be managed entirely by the Centre have to work as fully autonomous institutions in 
their internal administration if we have to get the best results from them. ‘Academic 
freedom is a prime condition of learning and scholarship, of critical enquiry and scienti- 
fic investigation, and its preservation in a world clouded with suspicion and men with 
hate is a vital and continuing task of this generation. Put in another way, the essential 
freedoms are easy to list, difficult to attain, freedom of thought and enquiry, of speech 
and publication ; freedom of syllabus and teaching method, freedom of teaching staff 
appointments made solely on grounds of academic competence and suitability, not due - 
to extrancous conditions. These freedoms must underlie the whole educational system 
in a democracy.! The present set-up of a Council, a Senate and Faculties is working 
well in most institutions. These should be retained. The Council should be the 
executive governing body that actively controls finance and external relations. It 
should be a small body consisting of not more than 18 members. It should have 
representatives of the Technical Education Commission, a member of the Ministry of 
Finance, representatives of professional institutions like the Institution of Engineers 
(India) and the National Institute of Sciences, representatives of industries, represen- 
tatives of the Defence Scierfte Organization, the University Grants Commission, 
Parliament, and the State Government where the institute is situated, and representatives - 


2 Technical Education’ by P.F.R. Venables, G. Bell & Sons, Ltd., 1956. 
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of the universities in the region, the Senate, and the Faculties. In addition, a few 
distinguished persons well known for their learning and or administrative experience 
in the management of technical education should also be nominated. The Chairman 
for these Councils should be a member of the proposed Technical Education Commis- 
sion. The Council proposed will no doubt consist predommantly of ‘laymen’ not 
experienced in teaching or actually doing research. This has been proposed because 
‘Where men and women of wide experience and high standmg in the world of affairs 
can spare time to associate themselves with university (in this case institute) activities, 
the universities gain from the partnership strength and sagacity in their dealings with the 
outside world." Agam, ‘It should also be borne m mind that this Council can work 
harmoniously only when it recognizes a proper division of labour between itself and the 
Senate. Its function is to bring outside wisdom to bear on the external relations of the 
university and the evolution of its general policy, and to act as arbiter on matters that 
cannot be resolved by the academic staff. It is no part of its functions to interfere in the 
business of internal academic organization, still less in the matter of syllabi and curri- 
cula. The situation is likely to become intolerable if such attempts are made." It is 
better to have the Technical Member of the Technical Education Commission as 
Chairman so that coordination in the activities and uniformity in policies of adminis- 
tration are ensured at all the institutes and colleges. 

The Senate is the apex of academic activities. It should be composed entirely of 
academic members, all Professors and a few Senior Assistant Professors, one or two from 
each Faculty, the Librarian, the Registrar, and a Senior Accounts Officer of the Institute. 
These should zealously guard the academic freedom mentioned earlier in the same para. 
The prestige of an mstitute depends entirely on the responsibility, integrity and zealous- 
ness shown in the maintenance of standards and academic freedom by the Professors. 
The Council should remember that the achievement of high integrity and standards 
requires freedom and the opportunity to exercise responsibility. Unfortunately, in this 
country, Professors are hardly treated with any dignity. They have to work in an 
atmosphere of distrust and humiliation, e.g., appointment of external examiners for 

setting question papers and correcting answer pepers without reference to the Professor 
Жакы Шү ouv н EL Gell нии Pe 
for their laboratories, the throttling hold by the Ministry of Education at the Centre in 
the purchase of equipment for their laboratories, and many others too long to be listed 
here. This does not mean that objective evaluation of work done in a department 
should not be got done by external examiners occasionally, nor does it mean there 
should be no check whatever on purchases. This is in thorough contrast with the 
degree of responsibility entrusted to Professors in countries where technical education 
has advanced far ahead of ours. The Senate should be supreme im all academic matters. 
It should constitute its own conitnittees of experts for recommendation for the appoint- 
ment and promotion of all staff members below the rank of Professors to the Council. 


The Faculties consisting of both junior and senior staff have an important role in 
preserving academic freedom. They should be able to advise the requirements of the 

1 “Higher Educstion'. Report by Lord Robbins’ Commtitee. Нет Majesty s Stationery Office, London, 
1963-64. 
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courses. They should be permitted to experiment with methods and contents of 
courses, appoint external examiners for periodical assessment of work and maintenance 
of standards in the departments. They should also advise on entrance requirements, 
lengths of courses, etc. The decisions of the Faculties, though advisory, should carry 
grest weight with the senate in its ultimate decisions. 


Appendix 
Paper 6. “Technical Education and [ts Development (1966-81) by Prof. S. Raja- 
raman. 
CHAPTER XXII 


LANGUAGE AND TECHNICAL EDUCATION 


221 It is well recognized that a child can understand best when it is taught in its 
own mother tongue. lf technical subjects can be taught in the regional language which 
heppens to be the mother tongue of the majority of persons living їп a region, there is 
another advantage. The children will spread technical ideas in their homes so that 
their parents and others in close contact with them will learn many things technical 
which may improve the efficiency of the tasks in which they may be engaged. These 
children serve incidentally as extension workers of technical education. The vocabulary 
of the language also grows richer by the addition of technical words. It is nothing 
unusual, in many of the highly developed countries, for practically everybody to know 
the names of all the parts of an automobile. Most of them even know their functions. 
This is partly due to their owning a car themselves, and partly due to easy access to 
literature in their own language. In addition, most of them learn even in their secon- 
dary schools how and why cars run. In our country, many graduates in mechanical 
engineering have hardly any familiarity with all the parts of a car nor do they know 
their names. There is practically no technical literature worth the name in the regional 
languages. 

22.2 An immediate necesatty is therefore to make a beginning by imparting techni- 
cal education in the regional languages from the elementary levels right up to the first 
degree course in engineering. Before this is attempted, a beginning should be made 
immediately by encouraging authors to write text-books on technical subjects suitable 
at all levels up to the degree level. The technical terminology in all the languages to be 
used in writing the text-books should be settled. It is better to keep as many technical 
terms as possible common in all the languages so that it will be easy for a person from 
one region to understand the language of another from a second region. 


225 At the degree level, English will have to continue to be the medium 
of instruction for а long time to come. There can be no two opinions that we should 
eventually replace English by Hindi as а link language. By sticking to English, we 
have unconsciously become slavish admirers of everything British. We have lost the 
capacity to make an objective assessment of the technical knowledge available in other 
countries like Germany, France, Russia, Japan and others. We have become 
such prisoners of our mind that we cannot even think of encouraging Indian authors to 
write text-books taking the best from all countries of the world. We have deliberately 
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gone out of the way to kill Indian authorship by encouraging foreign embassies to sell 
their books even below the cost of production of similar Indian books. If it is consi- 
dered that some books in the English language are excellent ones, the sensible way is to 
purchase a dozen or more copies of them for each of the technical institutions in the 
country to be stocked in their libraries for the use of students. Similarly, books in 
German and other languages should be got translated and copies of them stocked in the 
libraries of the technical institutions. The only way of getting out of the shackles 
which are binding us now is to boldly break away from them and make a start из thinking, 
writing and talking in our own regional language about all subjects however abstruse 
they may be. In addition to the regional language, Hindi should also be freely used as 
it is to serve as the link language for all of us. 


22.4 Before we start using the regional languages and Hindi, we should concea- 
trate on speeding up the activities of the present translation bureaus. А few regional 
language and text-book institutes should be started in four or five places in the country, 
which will devote all their time and energies to bringing oat text-books, and translating 
foreign ones into the regional languages and Hindi. Private firms should also be 
encouraged to produce text-books which should be got edited and approved by these 
institutes before prescribing them. Recommendation has already been made that a 
start should also be made to publish a popular technical journal in English with its 
translation in all the other languages for the craftsman and diploma level. This will 
help considerably in paving the way for writing text-books and eventually teaching 
courses in the regional languages. 


22.5 Both in the U.K. and the U.S.S.R. and in many other countries also, it is 
compulsory to study one foreign language either at the Secondary School or the first 
degree college level. In our country also, the same system is in vogue. The study of 
the foreign language, English, begins even at the fifth standard, that is, at the elementary 
school stage. This should continue to be so, as more than 50 per «ent of world's know- 
ledge is in this language. The system as it now prevails is such that the boys even 
after leaving the Secondary School have a working knowledge of the English language. 
With a little more effort, by studymg for a year or two beyond the Secondary School 
stage, they are in a position to understand fairly well any book in English. This system 
should continue as long as the English language dominates in the world m its importance 
over the others. In addition, Hindi has to be learnt as a link language. A student at 
language, Hindi and English. It is not desirable he should be loaded with the study 
of a fourth language. 


A study of a fourth modern language should be limited to only those who wish to 
do research work. This is absolutely necessary for research workers so that they knew 
of the latest developments in countries other than the English language countries, in 
their own field of speciality. It should be compulsory for all rescarch workers to study 
a fourth modern language, German, Russian, French, or Japanese. The standard to 
be aimed at should be to develop ability to understand and translate and technical artiole 
in a journal, if necessary by occasional reference t» a dictionary. 
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22.6 Much more important than making a study of a modern foreign language 
compulsory for research workers is the орепійд of schools for teaching only modern 
languages. Like the Robbins Commitee, it is recommended that in all post-graduate 
technical institutes under the control of the Centre, a department of foreign languages 
should be established. One of the important functions of this department should be 
to translate foreign technical books and articles into English. The following 
recommendation of the Robbms Committee is pertinent to this discussion: ‘A course 
involving the study of two or three modern languages, with the emphasis on standards 
in oral fluency, translation and interpretation, and combined with the study of the 
relevant background of the countries concerned, will attract students and would offer 
them opportunities to develop at a high level their ability to use the languages in fields 
where skill in a language needs especially to be supported by knowledge of the back- 
ground in which the skill is applied? These are required in great numbers for 
ti. nslation work, for promoting export of goods from the country, and for a variety of 
other purposes. Bright students who have completed their diploma education in 
engineering or B.Sc. in science should be encouraged to take up these courses. The 
duration of these courses may be three years leading to a B.A. (Hon.) degree in foreign 
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CHAPTER XXIII 


TEACHING METHODS—EXAMINATIONS—TEXT-BOOES 
AND LIBRARIES 


23.1 Practice in the U.S.S.R. at crafismen's level—Higher Secondary Technical 
Schools: The extraordinary technical development that has taken place in the U.S.S.R. 
can be traced in a large messure to the revolutionary change adopted in their system of 
teaching to the students of the age group 6-17 years. This system was called ‘poly- 
technicization’. To be a ‘polytechnic’, the courses of instruction must include 
vocational training. ‘If the students are to be given only theoretical knowledge of 
scientific principles on which productive processes are based at the neglect of inculcating 
work skills, then the polytechnic instruction will have an abeolutely theoretical character 
and will have poorly prepared the students for work. If only the work skills are incul- 
cated without the theoretical knowledge of productive processes, then the instruction 
will not be a polytechnic instruction but a sterile training in trades. To achieve the 
ideals of ‘polytechnic’ instruction, knowlédge, abilities and skills must be, developed in 

1 ‘Higher Education’, Report by Lord Robbins! Committee, Her Majesty s Stationery Office, London, 
1963-64, 
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equal measure. In phyaics, for example, ‘polytechnic’ knowledge should include the 
most important application of physics in engineering and technology, such as metal 
fabrication, power generation and distribution, automation, radios, railroad, automotive 
and air transport. The abilities and the skills which must be developed in conjunction 
with the study of physics, includes the mastery of measuring techniques—determination 
of weight, specific gravity, pressure, velocities, efficiency of machines, temperature, 
specific heat, electric current characteristics, light and illumination: intensities, and 
others—and the development of manual skills. As in this country, in the enrlier stages, 
the U.S.S.R. faced the same problem of reorienting their education system as wo аге 
doing now. It has been noted ‘the school is now faced with the responsible task of uniquely 
re-educating the рарї psychology. Up to the present time, the school only prepared them 
for the institutions of higher education. Now when a considerable portio of those finishing 
school will go directly into life, our task is to nurture young people right from the beginning 
in the habits of work, in the love of work, and in respect for labouring people’. How aptly 
this applies to us now |. If teaching is done in all subjects with this change in outlook 
in the thousands of Higher Secondary Technical Schools to be started or now working, 
the majority of these ordinary workers in the factories will work with a productivity 
raised double, may be many times more than now. Our industry will without doubt 
be lifted to a height beyond the reach of the industries of other countries. 


In the USSR, schools are worked on a two-shift basis. We have to adopt the 
ше «ел ш конун oi к Риши ало Kae кнр 
demand for skilled craftsmen. 


Fie Ibs ir the: US SIC. for Quee kadal schools consists of two parts. 
The first called ‘explanatory notes’ include a number of detailed directions on how 
certain topics should be presented, for example, ‘in mathematics, in the tenth grade, 
in studying the volume of pyramids, the teacher may elect one of the two methods of 
presenting the topic described in the geometry text-books by A. Р. Kiselev and by N. A. 
Glagolev’. Tho second part, the syllabus proper, lists in detail the topics to be covered, 
indicates the number of class hours in which each group of topics has to be covered, 
and the number of hours required by the students for home work. In mathematics, 
boys from age || to 12 years start practical work. They are taught to mark points and 
plot straight lines on ground, measure distances by pacing and by using a tape, lay out 
rectangular plots of ground and compute their areas. ‘Soviet text-books on mathematics 
and science have been distinguished by the formality, directness and economy of the 
text, emphasizing theoretical concepts and using only a limited number of examples’. 
As one American physicist commented to the writer, ‘A Soviet algebra text-book is 
algebra, not some version of ‘consumer mathematics’ with pictures’, 

The All-India Council of Technical Education should appoint appropriate panels 
drawn from the teaching staff of polytechnics, Higher Secondary Schools, and others 
to write the syllabi for the various subjects. The syllabi should thoroughly cover the 
subjects and be drawn up in the same manner as in the U.S.S.R?’ Instructions to 
teachers in assigning practical and home work to students and їп the methods to be 
adopted for teaching the various topics in the subjects should also be drawn up in great 
detail for their general guidance, 


102 THE INSTITUTION OF ENGINEERS (INDIA) 


The language and Text-Book Institutes recommended to be established at a few 
regional centres should take up the work of producing text-books. 


23.2 Examination system for the Higher Secondary Technical School Examinations : 
In the U.S.S.R., most of the examinations are oral. It is of interest to note how Soviet 
oral examinations are conducted. The subject matter of each course is divided into 
about 60 or more topics. Two or more of such topics, briefly identified or structured 
in the form of equations, plus a problem (in such subjecta as physics, chemistry and 
mathematics), constitute опе of the approximately 30 'examination tickets’. At the 
time of examination, all ‘tickets’ are placed face down upon the examiner’s table. As 
each student is called, he draws one of the tickets lottery fashion, or at the price of 
lowering his mark by one grade, he may gamble and draw a second choice. Having 
drawn his ticket, the student has 15 to 20 minutes to organize his answers before facing 
the examiners. The important point however is that the entire set of tickets with their 
questions is distributed weeks in advance. No actual problems such ss in mathematics 
are known in advance, though the type of problem to be set is intimated earlier. The 
last weeks of each year, therefore, are spent in review and drill by tickets and specific 
questions. This method relies no doubt mostly on memorization. But the scope of 
the fmal examination questions is so comprehensive that it demands thorough prepa- 
ration and review, whether by route or otherwise. 


There is general agreement that our methods of conducting examinations are very 
defective. The U.S.S.R. method is also open to many objections. It is firstly time- 
consuming. It leads to excessive cramming and is no test whether a boy has really 
understood the subject and whether his thinking faculty has improved as a result of the 
course he has undergone. It is difficult to maintain uniform standards if there is oral 
examination at all the places simultaneously. 


The following system which is a combination of both the U.S.S.R. and our methods 
may be tried in a few places as an experimental measure. For each region, there should 
be a Controller of Examinations whose duty it is to conduct examinations and declare 
results. With the help of appropriate boards, he appoints question paper-setters in 
each subject. Tho question paper-setter sets 20 or more questions covering the entire 
subject. These questions are divided into six or more groups A, В, C, D, E, F, and so 
on. The number or groups should equal the number of questions the candidate has to 
answer in the time allotted to him. Each group will contain two or three questions 
taken from the entire syllabus. The Controller of Examination draws lots, and fixes well 
in advance of the examination the number of the question in each group which has to be 
answered by a perticular roll number: for example, roll number 10568 may have to 
answer question 1 in Group A, question 3 in Group B, question 1 m Group C, and во 
on. This arrangement will apply to each of the question-papers to be answered by the 
candidate, without it being neceesary for the Controller of Examinations to draw lots 
for each question-paper separately, for example, roll number 10568 will answer 
question | in Group A, question 3 im Group В, question | in Group С, and so on in all 
the papers in which he appears. If he cannot answer any question in a particular group, 
the candidate can choose ану other question in the same group, but the question will be 
corrected for a maximum of half the marks allotted to the question in the group. All 
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answers should be written ones generally. There should be practical and oral examina- 
tions in laboratory work and workshops. The answer papers should be corrected 
mostly by the teachers themselves who are handling the classes. After the examination 
is over, all the paper-correctors will assemble in the same rooms where the candidates 
were sitting. Sealed packets of answer-papers will be brought by the head of the 
institution, the seals broken open in the presence of the paper-correctors, and the papers 
got corrected. Those which remain uncorrected are sealed again and delivered the 
next day in the same manner as above. They should be paid suitable remuneration for 
this work. The answer-books together with the marks sheets should be sent to the 
Controller of Examinations. He will declare results in two parts in each subject, the 
marks or grade the candidate has obtained in the first part which is based on the assign- 
ments, tests, etc. of the candidate in his school, and the grade or marks the candidate 
has obtained in part two which is based on his performance at the external examinations. 
The advantage of this system is that no boy can hope to pass an examination by studying 
only half or а part of the prescribed syllabus. Since the choice of questions he has to 
answer їз made at random, he has to prepare himself to answer questions from all 
portions of the syllabus. 

Instead of our marking system, the grading system adopted in American schools, 
now adopted by a few of the Indian universities, is more rational and should be adopted 
in declaring results. 

The year should be divided into two terms, each of six months duration. One 
month's holiday in each of the terms may be given. Each term should be an unit in 
itself so that fresh admissions are made once every half year, instead of yearly as now 
being done. This will prevent wastage of time by students passmg in the September 
examinations. The students are also kept contmually alert as they have to face examina- 
tions every half year. They can study better as the portion to be answered in a half year 
is less than in a full year. Since the declaration of results is in two parts for each sub- 
ject, boys have to be continually alert as failure in any part will entail repetition of the 
course in the subject. The employers can also judge the regularity of the habits of the 
boy by his performance in the school, assignments, tests, and the practicals. This 
system will prevent or at least lessen student indisciplme in schools as the boys have to 
work all the time during the year. The results should be declared withm two weeks 
after the examinations. After the results are declared, the Controller should get a 
percentage of the answer papers revalued every year by different sets of exammers. 
Those guilty of misconduct or mefficiency should be removed, and their place may be 
taken by other teachers in the same school or in the neighbouring schools. 


233 At the diploma and first degree levels: The writing of syllabus, text-books, 
the methods of teaching, the method of holding examinations every six months, and 
declaration of results їп two parts, may follow the same pattern. In addition to written 
examinations, there should be more of oral and practical exammations in each subject. 
Instead of the Controller, a Chairman of Board of Examiners should be appointed for 
each region or university. 


23.4 At the post-graduate degree levels and doctorate levels: Each institution 
should have full powers to frame its own syllabus. A certain number of the staff mem- 
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bers should be given leave and other adequate facilities to write text-books every year. 
No staff member should be given leave just to edit or revise a text-book. Authors 
should be adequately paid for doing this work. Methods of teaching to be adopted, 
the number of hours for each topic, etc. in each subjects should be settled at the begin- 
ning of each year at a meeting of all the teachers of a particular Faculty. At these 
higher institutes-which run post-graduate courses, there should be one or more Faculties 
for practically every subject like Civil Engineermg, Mechanical Enginesring, Physica, 
Mathematics, etc. Each institute may be allowed to develop its own method of holding 
oral, written and practical examinations and the method of defendmg thesis. At all 
oral exarhinations including those at the time of defending of a thesis, at least two out- 
side examiners should be associated, one an acknowledged expert m the field to be 
appointed by the Senate, and another who has rich professional experience outside the 
academic field. He can be a nominee of a professional institution like the Institution 
of Engineers (India). It should always be open to these outside examiners to call for 
answers of written examinations and review them. The Chairman of the Faculty will 
be the final authority in all matters concerning his Faculty. The Senate on getting 
reports from the Chairmen of the Faculty or Faculties in the several courses offered by 
a candidate will consolidate them and declare resulta, using the same grading system. 
It is unnecessary to declare results in two parts. 


23.5 Libraries and journals: Libraries should be under qualified librarians. 
There should be ample space for boys to study in the library premises. They should 
be kept open daily from 8 am. to 10 p.m, the library staff working in two shifts. 
Where this is not possible, they can be kept open ш the evenings from 4 p.m. to 10 p.m. 
daily, including holidays. ТЬе books and journals stocked in the libraries should be 
such that they are easily understood by the students. They should also contam books 
and journals useful to the teachers as well. ‘Teachers should not be allowed to borrow 
books or journals meant for students. 


Appendix 
Paper 7. “The Crisis in Engineering Education’ by B. Seshadri, paras 41 to 47. 


Past: оо Танк ӨЙ ООРЕНИР de Fetar СЕНЕ 
- Degree Course’ by Prof. P. S. Kalwachwala and Prof. А. К. Mehta. 


-Paper 23. ‘System of Engineering Education’ Ьу М. Sidheswar and N. Rama Rao. 
Paper 24, ‘Examination in Engineering Colleges’ by Dr. М. L. Jain. 


CHAPTER XXIV 


FINANCE AND EQUIPMENT PLANNING 
FOR TECHNICAL INSTITUTIONS 


See paper 25, “Equipment Planning for Technical банер by Prof. P. S. 
| Kalwachwala and Prof. А. К. Мема, 
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i CHAPTER XXV 
TEACHERS' WELFARE AND THEIR RECRUITMENT 


25.1 The success of any scheme of technical education depends to a considerable 
extent on the quality of the teaching staff and the proper administration of the college. 

The method of recruitment followed now is meeting satisfactorily the requirements 
of teaching staff up to the first degree level of the technical education. The method of 

art-time teaching staff make an indispensable contribution to the work of technical 
institutions, coming as they do from all walks of life, and particularly welcome are those 
with wide experience and holding positions of responsibility in industry and commerce. 

25.2 Most teachers achieve ‘proficiency only after years of practice. It is better 
that every teacher, whatever may be the level, from the lowest level to post-graduate 
levels has a period of instruction in teaching techniques before he takes up his duties. 
These teacher training courses may be offered as a full-time course in special Technical 
Teacher Training Colleges. This training is very essential for those who have to take 
up their duties as teachers in Higher Secondary Technical Schools and polytechnics. 
The in-service courses are also offered to those who are recruited from industry and 
have gathered about two years of teaching experience. Under this system, the teachers 
attend the course one day per week for three terms with pay, and if need be, travelling 
expenses. The courses comprise general and special teaching methods, together with a 
brief‘ treatment of such general topics as educational psychology and history, more 
especially the organization of technical education. There can also be regular evening 
courses and correspondence courses with practical trammg durmg summer vacations 
arranged in attractive surroundings. 

253 There should be free intercharge of teachers in schools with those of foreign 
countries wherever this is feasible. 

25.4 Every teacher should be entitled to sabbatical leave to go abroad for study 
and research. This should be encouraged specially amongst teachers handling graduate 
and post-graduate classes. 

255 Directly related to the quality of teaching is the encouragement offered to 
teachers to keep themselves abreast with the latest technical developments in their 
subjects and in the theory and practice of teaching their subjects m technical institutions. 
This is best achieved by insisting that every teacher should join a professional institution 
like the Institution of Engineers (India) either as an Affiliate Member if he is a diploma 
holder or as a Corporate Member if he is a graduate. He can have access to all the 
latest literature available m his field of speciality as well as in technical education, as the 
Institution of Engineers (India) deals with all aspects of engineering and technology 
including teaching. His contact with professional engmeers in industry will greatly 
help him to orient his teaching or research to the requirements of industry so that his 
students do not find themselves misfits when they enter industry. Every teacher should 
be given a small allowance each year to cover the cost of joming such institutions and 
purchasing a few technical books and other accessories for his personal use. All teachers 
whose papers are accepted for publication should be deputed to attend the meetings 
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where their papers are discussed. Others who can usefully contribute to technical 
discussions should also be deputed. The Central Government should finance this 
expenditure, as well as that of deputing teachers abroad for higher studies or for research 
work in particular fields. "They should also finance teachers by meeting their salary 
and necessary expenditure during the period they are deputed to write text-books. 
The teachers should not be asked to surrender to the Government any portion of the 
royalties obtained from writing and sale of the text-books. These should be done in 
the larger interests of the country as a whole, as investment in increasing the efficiency 
of a teacher results in increasing the efficiency of his students, who in their turn increase 
technical development and national wealth. 


25.6 The next is the problem of apportioning hours of work for a teacher, the 
number of hours he has to spend in lecturing, tutorials, correcting home assignments, 
organizing group discussions amongst students, doing research work, and administrative 
work. In research work again, the time he is to spend on giving technical consultations 
to industry, the time he is to spend on designing and fabricating equipment of new 
types, and the time he has to spend in guiding students for obtaining research confer- 
ments like M.Sc. and Ph.D., have to be determined. There can be no hard and fast 
rules about these, as the apportionment of work depends on a close and intimate know- 
ledge of the capacity of each and every staff member. It is absurd to think that any one 
of the various types of work mentioned above is superior to another. All are essential 
for development of technical education. The head of each Faculty or department in 
post-graduate institutions and colleges for training students for the first degree should 
be the sole judge for allocating work amongst the members of his staff, subject to the 
overall approval of the Senate or College Council or by whatever name the academic 
body is called. 


25.7 The next point for consideration is the relation between the Director, 
Principal or Head of an institution and the teachers. At present, unlike in the Western 
countries, the Director or the Head of the institution is all powerful. Instances are not 
wanting where Directors ask their Registrars to reply to letters directly addressed to 
them by the Professors. Professors have to fix up engagements with the personal clerk 
to see the Head. In some institutions, Professors are kept waiting for hours before they 
are received. All this because we have still not got over the old I.C.S. methods of 
bossing prevalent under the British rule. The government and the governing bodies 
or advisory bodies of the institutions or colleges are entirely guided by the Director 
or the Head. Directors sometimes bring their own prejudices to bear on subjects 
concerning the recruitment and future of the teaching staff. Most Professors are 
indifferent to the problems concerning the development of their institutions owing to a 
feeling of frustration that their words hardly carry any weight. It is therefore necessary 
that the Senate or the College Council should be the sole authority in all academic 
matters in autonomous institutions. In the universities, the recommendations of the 
College Councils should be implemented by the Syndicate. When the Syndicate differs, 
the recommendations should be sent back to the College Council for review with rea- 
sons as to why it is unwillmg to accept the recommendations. Although the final 
decision may reet with the Governing Councils or the Syndicates of the universities, 
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the fact that these attach considerable weight to the opinion of the Professorial Councils 
brings prestige both to the Professors and the institution. The Head should merely 
voice the opinion of the Profeseorial Council. The Head of an institution may be 
appointed for a period of five years at a time. The appointment may go round by 
turns amongst the Heads of departments, or the Head of the institution may be given 
further extensions in periods of five years at а time. “No hard and fast rule can be laid 
down for the procedure to be followed. The procedure to be followed is a matter 
which should be left entirely to the Governing Council or the Syndicate of the 
university. The recommendation that can be made is that the Heads of institutions 
may be appointed for periods of five years at a time, so that the other heads of depart- 
ments may also have a chance of their being considered for promotion. During the 
time the head of a department is also the Head of the institution, he may be given a 
higher grade, which he should not lose if he reverts back to his own post at the end of 
his term. Many Heads of institutions would like to do so of their own free will, if they 
find professorial work is more interesting than administrative work, and also if their 
emoluments do not suffer any reduction by such reversion. This procedure will bring a 
‘democratic atmosphere’ in the institution, creating a climate in which academic achieve- 
ments can grow congenially. 

25.8 The present proportion of teachers to students at all levels of technical edu- 
cation is thoroughly inadequate. This requires to be corrected. In the US.SR., it is 
10.3 to 1, and m the U.S.A., itis 12 to 1. In this country also, a ratio of 10 to | may be 
taken as a guide for all institutions up to the degree level. · 


For the degree level, work load for each staff member should be the main criterion. 
The ratio of teacher to students naturally varies with the number of electives the college 
is offermg in its courses. 

At the post-graduate level, work load should be the only criterion. The number 
of subjects taught and the tempo of research and development work going on in the 
institutes is a major factor for consideration. Another important factor is the amount 
of work done by the teaching staff in consultation work. Every effort should be made 
to encourage such types of consultation work which will lead ultimately to problems 
of applied or basic research ш the laboratory or in the field, or in taking out a patent for 
& process, or in the design of new types of equipment. Consultation work of a routine 
type mainly bringing in money to the staff is not a desirable activity. But consultation 
work which leads to widenmg or deepening of technical knowledge deserves every 
encouragement. Generous increase in staff should be allowed m all departments or 
faculties in post-graduate institutions where research or consultant work is being carried 
on vigorously, or even when there is scope for such activities being taken up. There 
should be nothing like a teacher-student ratio in euch institutes of higher learning. 

25.9 The ratio between senior and junior positions in technical institutions is a 
subject which requires careful consideration. So far as the Higher Technical 
Secondary Schools are concerned, the recruttment of staff should be the responsibility 
of the State Governments. The ratio of senior to junior positions has naturally to be 
fixed by the State Governments, taking into consideration such a division sanctioned 
for the Higher Secondary Schools. But it should also be noted that technically qualified 
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staff can only be recruited if they are offered at least the same emoluments corresponding 
to the. positons they would get in the technical departments of the same Government 
or in industry in the public and private sectors. 

So far as diploma and first degree courses аге concerned, the position is different. 
It has to be largely functional. For the diploma course, the Head of the polytechnic 
has to be of the grade of а Professor. The heads of various departments have to be of 
the grade of Assistant Professors and the rest of the lecturing staff have to be Lecturers. 
There may also be a few Instructors to correct home assignments and to hold practical 
and laboratory classes. In addition, all Lecturers who have put in 15 years of satis- 
Íactory service s Lecturers or in equivalent poets in industry or otherwise and have 
obtamed at least a first degree in engineering, science, or its equivalent should be 
promoted as Assistant Professors on a personal basis. Similarly, all those who have 
obtained a Master's degree and have put in 25 years of service on the aggregate as а 
Lecturer and an Assistant Professor and in equivalent posts in industry or otherwise 
should be promoted as Professors. Assistant Professors and Lecturers should be 
encouraged to study for M.E. degree courses in Industrialist Engineermg. This 
knowledge will be extremely useful in giving them the necessary technical knowledge 
and the peychological orientation necessary for traming students for industry. In 
addition, all the Lecturers should undergo training for a year ina Technical Teachers’ 
Training College. Both Professors and Assistant Professors should be members of a 
professional institution. This arrangement will go a long way in removing frustration 
amongst the senior staff members who will be stagnating for years without promotion, 
and prevent them from changing over to industry just for the sake of earning the extra ` 
finance to meet their nneds which grow normally with age. At present, many are 
compelled to change their jobs after long years of service, though they are used to and 
like their jobs, for no other reason except for getting more money. At the first degree 
colleges also, the same principles can govern the allocation of senior and junior positions. 
In a college, there should be a Professor for each of the branches as suggested previously. 
In addition, there should also be promotions from Lecturers to Assistant Professors for 
all those who have satisfactorily completed 10 years of service аз а Lecturer and in 
equivalent jobe, provided they acquire a Master's degree in engineering and are members 
of a professional institution. Similarly, Assistant Professors with М.Е. or M.Sc. 
qualifications should be promoted as Professors if they have on the aggregate (in the 
same manner mentioned above) put in satisfactory service of 25 years. For those who 
have a doctorate, a reduction of 5 years and 10 years respectively may be given for 
promotional posts of Assistant Professors and Professors. The years of service are to 
be counted, in all cases, from the year of taking the first degree. 

For those conducting post-graduate courses, different rules have to be applied. 
Every Chairman and the heads of departments in each faculty of a post-graduate course 
should have at least one Professor. As already recommended, what is now considered 
аз a branch of engineering like Civil Engineering will hereafter be called the Faculty of 
Civil Engineering in a post-graduate institution. Every head of a laboratory or those 
guiding not more than five students in the dissertation courses, design and development 
or research work should be an Assistant Professor, that is, there should normally be one 
Assistant Professor for a maximum of five post-graduate students. There should be a 
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Lecturer for every speciality. There should also be promotional vacancies which should 
be filled up in the same manner as indicated in the previous paragraphs. 


There should be a system of out-of-turn promotions in recognition of exceptionally 
good work. 

25.10 Regarding service, the age of retirement in all cases where there is heavy 
lecturing work should be 60 years normally. Further extensions year by year may be 
given in deserving cases. ; 

In case of teachers whose work is more in the nature of guidmg research, design 
and development projects, and consultative work with mdustry and administraton and 
as such does not involve much of actual lecturing, the age of superannuation should be 
65 years, 


Professors doing post-graduate work should not be allowed to retire from profes- 
sional activities, though they may generally cease to do administrative work after 
attaining 65 years of age. They should be allowed to work as long as they can on a 
suitable remuneration in the same or other institutions of their choice, This generosity 
shown to a few professors in the country will go a long way in enhancing the prestige 
of the profession and attracting the best talents to this profession. 


25.11 Regarding salaries, this is a matter which should be settled taking into 
consideration the salaries and prospects of persons of the same qualifications and ment 
when they get into employment in the private and public sectors. These change from 
time to time and no hard and fast rule can be adopted. 


25.12 Teachers should be given all social security benefits such as insurance, 
sickness, pension and gratuity benefits. They should have at least the same medical 
facilities as those under the Employees State Insurance Schemes. 


25.13 Construction of quarters for teachers in most places should be taken up on 
a large scale. There is great difficulty for teachers to get quarters at reasonable rents. 


25.14 There should be frequent interchange of places between teachers and 
executives in industry. These should be encouraged tll the professorial level. 
Professors should not be allowed to work in industry dislocating their work in the 
college. After once they have become Professors, there is no question of leaving their 
faculty for long periods. 


25.15 There should be a system of recruiting qualified persons from industry for 
part-time teaching or laboratory or practical work. Certain subjects can be handled 
better by men in the profession rather than by teachers wedded to a purely academic 
life. 


2536 There dial dios bê û Ea maniking Dengan AH miai 
both for teaching practicals and correction of test papers. This will also help post- 
graduate students to develop the art of expressing themselves in a methodical and lucid 
manner. 
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Paper 3. ‘Wither Engineering Education? by М. Sidheswar and М. Rama Rao, 
Sections 7 and 8. 


Paper 6. “Technical Education in India and Its Development (1966-81) by Prof. S 
Rajaraman, para 5.3. 


Paper 26. ‘Measures for the Promotion and Improvement of Teachers and Strengthen- 
ing of Technical Institutions’ by Prof. M. V. Deshpande, Sections I to 9. 


Paper 27. ‘Basic Need of Engineering Education in India’ by Dr. Jai Krishna. 
Paper 28. ‘Education and Training of Technical Teachers’ by Prof. R. Khanna. 


CHAPTER XXVI 
STUDENTS’ WELFARE, STUDENT ADMISSIONS AND DISCIPLINE 


26.1 Information about technical education : The opportunities afforded under 
the proposed scheme for all students to study right up to the highest level, the prefer- 
rence shown to students in the matter of admission from one lower course to a higher 
course, the pay and prospects of students completing the courses, the scholarships 
available, and a host of other information useful both to students and to their parents 
should be published widely. These can be prepared in the form of brochures. Each 
brochure may deal with а particular level of course offered, a particular aspect of techni- 
cal education like variety and amount of scholarships available, variety of courses offered, 
opportunities for employment, and so on. These should be printed in all the regional 
` languages and in English and distributed freely to all elementary schools, high schools and 
other places which are likely to attract the attention of the students or their guardians. 
This should be an annual feature and should be done without fail. 


This work should be entrusted to the Language and Text-Books Institutes proposed 
to be established at a few regional centres. 


26.2 Selection of students: There should be no difficulty in the matter of selec- 
ting students to the Higher Secondary Technical Schools. Till people come to know 
that the technical school is the main feeder for higher technical education, a good 
number of scholarships may have to be provided to induce students to join these 
schools. | 


Selection of students for diploma and first degree courses should be strictly on 
merit, based on the candidate's performance both in the class assignments and the final 
examinations. Аз marks for class work are likely to be boosted, only those who have 
got above a certain mitimum should be considered as eligible for admission to the 
technical courses both at the diploma and degree levels. From amongst the eligible, 
a further list strictly in the order of merit based on the performance of the candidates 
in the public examinations should be made. There is no harm in making reservation 
of seats according to statutory requirements for those belonging to scheduled classes, 
hill tribes, children of defence personnel whose parents have died in action, and so on. 
Even in these, selection should be by merit amongst those belonging to each of these 
categories. Selection by merit is psychologically important, as every boy must feel that 
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he has been admitted by merit. If, on the other hand, he is made to feel be has been 
admitted on communal or other grounds, he will have this feeling right through life, 
and will feel that in turn he has to repay his community for the admission he secured 
through its influence. 


Where marks have to be considered from more than one Technical Board 
of Examinations or university, common entrance examinations may be held for each 
region, specially for admission to the polytechnics. 


The present system of selection of students for the Indian Institutes of Technology 
is a good one. [t should include all applicants to Regional Engineermg Colleges also, 
and such other colleges which would like to join in the scheme. The system takes into 
account the previous academic records of the boy as well as his performance at the 
entrance examination. 


For admission to post-graduate institutions, the Senate of each institution should 
determine its own methods of selection. 


The practice of students being given admission to private technical institutions on 
payment of ‘donations’ should be severely condemned, as it goes against the very 
fundamental principle of education which is recognition of merit. Merit and merit 
alone should be the sole criterion for admission. Such private colleges, if they so desire, 
can charge enhanced fees. 


Every year an Admission Board should be formed, which will prepare lists of candi- 
dates eligible for admission strictly in the order of merit under the various categories, 
general and reservations (scheduled classes, etc.), under which admissions have to be 
made. It is only from this list that offers of admission should be made, following the 
one below rule, when anyone who has been offered admission fails to join the course. 
Private colleges must be made to pick out candidates from the same list, following the 
same one below rule, when any candidate fails to join their institution. 


. 263 Contact between students and teachers: Lecturing to the classes is one 
method of instruction to the students by the teacher. In addition, in practicals and 
workshops, the teacher comes in closer contact with the boys. In addition, each 
teacher should be assigned 20 to 30 students to his charge. It is his duty to meet them 
individually, at least once every two months, and talk to him about the progress of his 
studies, his difficulties regarding purchasing text-books, submitting assignments and 
maintaining regularity of attendance, and other matters of a personal nature. The 
interview should last at least 15 minutes for which the teacher may be paid at the rate 
of one rupee per student. It is left to his discretion to meet the student in his house 
over a cup of tea or in the college. He may also inspect the notes he has taken m the 
class. If there is anything unusual which he thinks he ought to report to the guardian 
of the student, he should do so. The college will no doubt be spending at the rate of 
Rs. 6 per student per year which can easily be recovered from the student by adding 
this amount to his library fee, which may be called library and cunselling fee. The 
effect of this will be that the student will feel а greater sense of security as he is now 
under the shelter of a teacher. This will also lead a better maintenance of discipline 
as every teacher can control the student as he has personal contact with him. 
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“In the educational revolution that we are living through, there is a special and 
mounting problem of large numbers of young people coming to universities without 
a background of higher education and culture in their homes. They need to be given 
a sense of security and confidence in what is to many of them a disconcertingly strange 
and impersonal world.’ These sentiments are equally true of this country. 


26.4 Students and wastage in technical courses: It is not all students who enter a 
course that get out of it after successfully passing the fmal exammation. Some wastage 
is no doubt inevitable m any system of education. There will always be a certam num- 
ber of students who discover that they have made a wrong choice, others who prove 
unable to develop intellectually much beyond the point they had reached on entry, end 
some who withdraw or fail because of ill-health or other personal reasons. Generally, 
the order of wastage in our country is as high as 40-50 per cent at the degree levels. 
This is due partly to inadequate guidance by the teaching staff. Wastage can be 
reduced by appointing paid counsellors (teachers) to look after the students as mentioned 
in para 25.3. 


26.5 Students and examinations: It is most unfortunate that our system of 
examinations is such that the boys are always kept in great tension just at the time of the 
examinations. Most do hardly any work during the rest of the time. In order to 
spread their work evenly throughout the year, marks should be assigned for home work. 
In order to obviate personal influences getting in the evaluation of home assignments, 
final results should be declared in two parts as already recommended. Since, 
examinations are to be held once every six months as in American universities, and 
admissions are also made once every six months, wastage will be reduced to a minimum. 
Students will also have their work spread out better. The strain is also eased, as they 
will be examined only in the portions covered in each term. Students should also be 
given the facility of passing subjectwise. No student can go to the class in the next 
higher term unless he has cleared the subjects in the previous term. 


26.6 Students and lodgings and medical facilities: The students are obliged to 
live under miserable conditions, three or four m a room, travel long distance to colleges, 
and eat in tenth-rate hotels. The two things every student should have is a room of his 
own however small it may be, and facilities for social life. Hostels with single rooms 
are a necessity. The present programme of building such hostels requires acceleration. 
Hostels should have rooms for praying, reading, holding debates, showing educational 
films, facilities for indoor games, music and acting, and all such activities which gives 
recreation to a student. f 


26.7 Suitable medical facilities should be provided for all students. 


26.8 Students—sports, gymnasiums, N.C.C. activities and Students’ Unions: 
-These should be actively encouraged. 


26.9 Students—college day celebrations: These are occasions when students come 
in contact with the older boys. In addition, there should be open college days when 
the college laboratories and museums can be thrown open to the public. Some of the 
colleges can give their own awards to their students who have distinguished themselves 
either in studies, sports, or other activities. Membership of the college may be con- 
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ferred on these boys, and certificates awarded at college convocations specially held for 
this purpose. Some of the teachers should also be given these membership awards. 
All these activities will foster pride in their colleges and brotherhood among 
their alumni. 


26.10. Students and hobby clubs : KANGA aiuto К save’ 
important activity. Every technical institution including Higher Secondary Technical 
Schools should have museums attached to them, where a few of the models made by the 
students should be exhibited. 

26.11 Students and scholarships and wages: Generous scholarships should be 
given both to the needy and to the merited students. Even the scholarships given to 
needy students should be called poverty-cum-merit echolarships. Every student should 
be made to feel a sense of pride and self-confidence that he has earned a scholarship 
and not succeeded in begging for it. Students should also be encouraged to carn wages 
by doing manual work in the college campus where necessary. Senior students may be 
paid wages for correcting home assignments and test papers of junior students. 

26.12 Students and bang: Loan scholarships should be given to students coming 
from middle class families to complete their education. These should be payable after 
the student starts earning. | 

26.13 Students and co-operative societies: Co-operative societies in every techni- 
cal institution including Higher Secondary Technical Schools for supply of books, 
instruments and other requirements of students should be formed. 


26.14  Conclusion—pripileges and obligation: The following extract taken from 
the Robbins Report on ‘Higher Education’ is relevant for this report: ‘In this age and 
country, students are a privileged population; they have exceptional opportunities 
provided for them by the labour of their parents and the community. They are under 
the obligation to make the best of their three or four years and to remember, as Milton 
did, that ‘Ease and leisure is given thee for thy retired thoughts out of other men’s 
sweat’. Public opinions will not support the cost of higher education unless teachers 
are actuated by a ба e ка ee eae eer 

corresponding sense of the obligations to work’. 


Appendix 
Paper 3, ‘Whither Engineering Education?’ by N. Sidheswar and N. Rama Rao. 
Paper 29. ‘Problem of Maintaining Discipline Among Students.” by Prof. С. D. 
Joglekar. : 
CHAPTER XXVII 


RESEARCH AND STATISTICAL ORGANIZATION FOR DEVELOPMENT 
OF TECHNICAL EDUCATION AT ALL LEVELS © 

27.1 There can be no progress without research. The very methodology of re- 

search requires (a) programming the result to be achieved, that is, fixing the object to be 

achieved by investigations ; (b) collection of data of what has been done both in and 
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qutaide our country ; (c) detailed study of data to find out deficiencies and achievements ; 
(d) planning and conducting investigations ; (e) collection of data from these investi- 
gations ; (f) arriving at conclusions ; (g) generalising them; and (А) publicising them 
for general adoption. 

27.2. A research and statistical organization which deals with all tbe main aspects 
of research in technical education at all levels is а vital necessity for both general and 
technical development of the country. This needs no argument, about the need for 
such an organization. Its functions can be as under: 


(a) It will collect in formation on all aspects of technical education and systems 

in vogue in various countries. 
_ (È) It will collect data with regard to (i) output of technically qualified men at all - 
levels, (ii) technical manpower requirements at all levels, regionwise, and industrywise, 
(iH) technical manpower requirements at all levels to start new industries, or expand 
existing ones according to programmes of the Planning Commission, (їр) increase in 
productivity as a result of giving regular training to craftsmen, (о) increase in economic 
growth, and growth of science-based industries employing jggh level technical personnel 
such as the chemical, electricity, electronics, petroleum, automobile, machine tool, and 
heavy electrical machinery industries, &s a result of newer methods of technical educa- 
tion imparted to students, (oi) requirements of technical personnel for the growth of 
industries manufacturing new products and new devices for automation of technical 
processes, (vii) requirements of technical personnel for industrial research, (viii) for 
export and reduction of imports of machines and spares, and (ix) all other data neces- 
sary for linking technical education with technical development. 

(c) It will periodically review what the purpose and aims of technical education 
should be. 

(d) It will determine the levels at which technical education has to be imparted. 

(e) It will investigate methods of coordination between technical education, 
science education and general education. 

(f) It will investigate how to correlate increase in output of technical personnel 
at various levels with increase in industrial output and with increase in the standards 
of living of the common man. 

(9) ОЕЕО ЛЕЕ Clete de ord sidus 
of morality, integrity and behaviour, and other aspects concerned with the general well- 
being of society. 

(h) It will investigate the place of languages in imparting technical education. 

(f) It will investigate the various methods to be adopted for maintaining standards 
in technical education, for periodical revision of curricula, and for opening of new 
courses. 2 

G) It will investigate the various methods of imparting knowledge of the latest 
developments and techniques in science and technology to those in employment. 

( It will also investigate the best method of giving publicity of the facilities 
available for technical education. 
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(D It will investigate how best to correlate the activities of technical institutions 
with the activities of the University Grants Commission, the Council of Scientific and 
Industrial Research, and other research bodies in the private and public sectors. 

(т) . It will investigate all problems pertaming to teachers’ welfare, teaching 
methods, text-books, teaching aids and reading materials. 

(n) TENAN Santi Sake dll pibas netus Ын uelis. 

(o) It will investigate all problems pertaming to administration of technical 

ТЕРИС азал d йш site ы ДЫ] 


^ education at all levels. 


27.2 This organization should have a full-time Director assisted by numerous 

advisory panels. He should work directly under the Technical Education Commission. 
| Appendix 

Paper 4. Consensus of ‘Seminar on Technical Education and Its Development 
(1966-81)' held at the Bengal Centre. 
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Summaries of Papers Published in the Journal, 
vol. 46, no. T, pts. СІ 1, МЕТ & ET 1, 
September 1965 


CIVIL ENGINEERING DIVISION 
The Seven Depths in Prismatic Channels 
f Prof. R. M. Advani 
Member 
A brief analysis of the computation of seven depths in prismatic channels is 
presented in this paper. These depths are : the uniform or normal depth, the critical 
depth, the end depth, the two alternate depths, and the two sequent or conjugate depths. 


As far аз peesible, the various equations have been expressed i in the non-dimensional 
form so аз to make them universal in application. 


Photogrammetry for Civil Engineering 
A. K, Biswas | 
Non-member 


Photogrammetry is the science and art of utilization of photographic principles 
to the science of mapping. Aerial photogrammetry derived considerable impetus due to 
to its usage in military activities during the First and Second World Wars. In the last 
few years, development of faster and more accurate instruments as well as the integration 
of aerial surveying and electronic computers has tremendously increased the use and 
scope of photogrammetry. No doubt it is going to be more and more important in 
future. The gradual perfection of infra-red scanners, compact television cameras, 
radar systems, controllable satellites, etc. will enable man the photo-interpretation of the 
planets and stars, besides the conventional applications. This paper describes the 
historical development of photogrammetry and analysis the technical features of the 
various equipments required in the process. 


An Application of Critical Path Method for 
Construction Planning 
С. В. Patel 
Associate Member 


The object of construction planning is to complete any given set of activities in a 
predetermined sequential time schedule to obtain the end result, i.e., the completion 
of the project. To this end, engineers have so far been using the ‘bar charts’ es a tool 
to guide them follow up a project. Bar charts have definite limitations and do 
not give adequate information about the progress of the project to control it effectively. 
Bar charts do not indicate the activities which are critical for the project and which 
effectively control the project completion time. In the preparation of a ber chart, 
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planning and scheduling is done simultaneously, with the result that the sequence of 
activities, their timing and the relationship between the various activities cannot be 
planned effectively. The effects of all these shortcomings have been felt on all large 
projects. The critical path method is а useful tool for construction planning and it 
obviates all the disadvantages of the standard bar programme and progress chart. 


Effect of Cement Quality on Coarse Aggregate Requirement 
in Cement-Concrete Mix* 
G. G. Kelkar 
Student 


Design of Panset Dam Spillway Based on Hydrology of 
Catchment Region* 
С. G. Kulkarni 
Associate Member 


Pneumatic Sinking of Well in North Koel Bridge Foundation" 
Viiava Singl 
Non-member 
ROADS AND ROAD TRANSPORTATION GROUP 


Planning of Highway System in Ássam* 
С. C. Sharma 
Member 


MECHANICAL ENGINEERING DIVISION 


Effect of Organometallic Compounds on the Ignition 
Temperature of Carbon and Engine Deposits 
Dr. B. S. Chittawadgi 
Non-member 
and 
Prof. A. №. Vomo 
Non-member 
The ignition temperature of engine deposits appears to be an important factor m the 
combustion process of an internal combustion engine with spark ignition. Some authors 
have showed that piston deposits are responsible for the phenomenon of rumble. 
This paper describes the experiments conducted in a specially designed laboratory-type 
furnace to determine the ignition temperature of engine deposits and carbon formed 
in diffusion flames. The experimental results are discussed and it is shown that organo- 
metallic additives reduce the ignition temperature of carbon deposits. 
* Summaries of these papers have been published in the Balletin, vol. 14, no. 9, May 1965. 
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Diesel Smoke 
T. V. L. Rao 
Associate Member 
This paper studies the feasibility of improving the combustion characteristics in а 
Diesel engine with a view to eliminate smoke, suppress noise and reduce the coet of 
operation and maintenance. Based on a study of reaction kinetic of combustion апі . 
the associated problems, the effects of secondary fuel injection and film vapourization 
on the elimination of smoke are analyzed. The other features of combustion in a Diesel 
engine, e.g. augmentation of supply of air and its utilization, atomization, vapour 
formation, mixture distribution, provision of adequate velocity to the air, and construction 
of the combustion chamber, are also studied. 


Machinability of Materials Difficult to Machine 
Prof. V. V. Tsotakhadze 
Non-member 

The quest for alloys of high strength for operating at high temperatures such as in 
gas turbine blades, etc. has posed a big problem to the machinist. The fabrication of 
such units at room temperature results in low productivity and several investigations 
have been directed towards hot machining of these materials. However, the selection 
of optimum conditions has not been fully achieved. In this paper, the investigations 
carried out for machining preheated difficult-to-work materials are presented. The 
results are analyzed and suitable relationships are formulated to select optimum working 
conditions, based on a knowledge of the physical and mechanical properties of these 
materials, to obtain maximum productivity. 


INDUSTRIAL ENGINEERING GROUP 


Network Management Techniques 


Prof. B. S. Rao 
Associate Member 
Network management techniques which were developed during the late fifties, 
have been used for planning, scheduling, controlling or monitoring complex projects ^ 
comprising a number of events and activities. This paper describes a few of the 
standard techniques of network management, e.g., the critical path method (CPM), 
programme evaluation and review technique (PERT), and resource allocation and multi- 
project schedulmg (RAMPS). It is mentioned that these network techniques can be 
applied not only to construction projects but to any activity which requires careful 
planning and scheduling of resources. Perhaps the limitation of the availability of 
computer facilities may restrict their uses in India but projects involving 200 or 300 
activities can be analyzed by hand, thereby deriving considerable advantage in the 
implementation of the national projects. 
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One Amplifier Simulation of Third Order Systems 


G. K. Aggarwal 
Non-member 


This paper gives a set of six tables which are found to be useful in synthesizing 
various forms of third order linear transfer functions, using a cham of inverted L-sections 
of passive resistor-capacitor elements in conjunction with a single operational amplifier. 
The actual procedure for synthesizing such transfer functions using this technique is 
illustrated. 


Classification of Modes in Electromagnetic Waveguides 
S. K. Chatterjee 
Non-member 


The classification of modes in electromagnetic waveguides based on the model 
solutions of source-free homogeneous wave equation and the limitations of such classi- 
fication are discussed. The concept of the existence of pole waves and branch-cut waves 
in waveguides is explained. It is shown that guided waves, surface waves and leaky 
waves arise as special cases of pole waves associated with the residues evaluated at the 
poles and the radiation field is associated with the branch-cut integration of a contour 
integral, in terms of which the field is expressed as a waveguide containing an exciting 
source. 


SEMINAR ON ‘THE ROLE OF THE ENGINEER IN THE 
FOURTH FIVE YEAR PLAN’, PATNA, JANUARY-FEBRUARY 1966 


As approved by the Council in February 1965, it is proposed to hold a Seminar 
on “The Role of the Engineer in the Fourth Five Year Plan’ concurrently with the 
46th Annual Convention of the Institution at Patna in January-February 1966. 
A news item of this was published in the April 1965 issue of the Bulletin on p. 73. 


An appeal by Brig. M. K. Rao (M.), Convenor of the Seminar and Chairman of 
the Electronics and Telecommunication Engineering Division Board, to members invit- 
ing papers is given below. The topics for discussion and the subjectwise break-up 
under each topic on which papers may be presented are also detailed for information. 


‘By bringing together the talented and experienced engineers in the country to an 
organized forum, opportunities will be created for a critical examination of the pert 
engineers can play in the successful achievement of the Fourth Five Year Plan. Some 
valuable suggestions are expected -to come out of the deliberations. The Institution 
of Engineers (India) can thus effectively contribute in the nation-building activities 
embarked upon by the leaders of our country. 

Some of the important subjects for discussion at the Seminar are given below. 
They indicate only the scope of the discussion. The Institution will be pleased to 
receive papers on the subjects mentioned in the list. If any of the authors so 
desire, they may include new subjects or items for discussion їп their papers. 
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They are quite free to write papers in any manner they like and there is no restriction 
to the length of the papers to be submitted. ‘They are free to submit one or more 
pepers covering any or all the subjects to be put up for discussion.’ 


TOPICS AND SUBJECTS SUGGESTED FOR DISCUSSION 

0 . 0 
1. Role of the engineer in long-term perspective planning based on previous 
i experience. 

2. Role of the engineer in the execution and administration of the Fourth Five 
Year Plan schemes. 

3. Role of the engmeer ш ensuring efficiency and economy in the planning of 
projects and speed in their execution. 

4. Engineering aspects of foreign collaboration in the erection of plants in the 
Fourth Five Year Plan and in the training of Indian personnel for their 
maintenance. 

Allocation of project priorities and role of the engineer. 

6. Application of techniques for estimation of costs of projects in the Fourth 

Five Year Plan. 
Role of the engineer in the Fourth Five Year Plan in small scale industries. 
Role of the engineer in the Fourth Five Year Plan in medium scale industries. 
Role of the engineer in the Fourth Five Year Plan in large scale industries. 
Ира and productivity : 
10. Role of advisory bodies/Indian consultancy services in the planning and 
executión of the Fourth Five Year Plan projects. 
11. The engineer as manager—requirements of middle and senior level managers 
for the Fourth Plan projects—technique of selection and resources for 
12. Adaptation of new techniques of productivity for the Fourth Plan projects. 
13. Role of the engineer in coordinating the efforts of village and small 
scale industries во аз to make them complimentary to the needs of middle 
and large scale mdustries. 
Resources 
14. The engineer and the research кайр акса of research in developing 
indigenous raw materials to replace imported ones with a view to reducing 


the foreign exchange element of the various projects under the Fourth 
Five Year Plan, 


15. Material management шаш value analysis as applied to Fourth Five 
Year Plan projects. 


16. Role of the engineer m the development of Indian mining resources. 
17. Role of the engineer in the development of oil and natural gas resources. 


BULLETIN | í 121 
18. Foreign exchange—measares for earning foreign exchange in the Fourth 
Plan—Indian collaboration in setting up industries for the newly emerging 
nations—other features for export promotion—Qquality control of Indian 
goods manufactured for export—importance of goodwill and reputation. 
19. Development of original design suited to Indian environments. 
Power 
20. Cos duin oi NG oA to serve the Fourth Five Year 


Plan projects. | 

21. Role of the engineer in harnessing nuclear power to serve the Fourth Five 
Year 

22. Role of the engineer in implementing river valley projects in the Fourth 
Five Year Plan. x 


23. The necessity for developing small scale power units to serve remote regions 
not covered by the National or Regional Power Grids—promotion of 
village and small scale industries oriented to the Fourth Five Year Plan. 

Development projects 

24. Role of the engineer in the Fourth Fire Year Plan in community develop- 
ment. 

25. Role of the engineer їп rural and urban housing and town planning. 

26. Reclamation of land for housing and industry to relieve congestion in 
highly industrialized areas in the country. 


27. Role of the engineer in meeting food targets of the Fourth Five Year Plan : 
(i) reclamation of land for agriculture; (i) designing and production of 
agricultural machinery to suit Indian conditions; and (ш) provision of 
water for Íarming—sinking of tube-wells—low cost pumps for farmers. 

Miscellaneous ils 

28. Standards es applied to Fourth Five Year Plan projects. 

29. “Instrumentation, data processing and statistics as applied to Fourth Five 
Year Plan projects. 

Authors are requested to send two copies of the abstracts of their papers in 
advance—one copy to the Secretary, The Institution of Engineers (India), 8 Gokhale 
Road, Calcutta 20, and the other copy to Brig. M. K. Rao, Headquarters Southern 
Command, Poona 1. A similar procedure should be followed while sending the 
full texts of papers also, i-e., one copy of the paper should be sent to the Secretary of the 
Institution, and the other copy to Brig. M. K. Rao. Those who cannot spare time to 
submit full papers are requestéd to send a statement of views on the several points 
detailed in the list and also new points, if any. 

The last date for receiving. manuscripts of papers and abstracts is December 1, 


1966.’ 
(Sd.) Brig. М. К. Rao 
Convenor of the Seminar 


` 
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PANELS FOR STUDY OF SUBJECTS OF COMMON INTEREST 
TO MORE THAN ONE ENGINEERING DIVISION 


‘Modern technology is developing so fast that it is extremely difficult to keep pace 
with it, specially, for those who are not in the academic line. The barriers between 
acience and engineering on the one hand and the barriers between different disciplines in 
engineering on the other are continually dropping, while many of the old ones are 
becoming obsolete’. 

_ Arising out of a suggestion made on these lines by Prof. N. S. Govinda Rao, 
President of the Institution, the Council approved the formation of the following Panels, 
at its 440th meeting held in Lucknow on February 23, 1965. The Panels themselves 
were formed at the 44181 meeting of the Council held in Bhubaneswar on May 2, 1965. 
These Panels have been, formed in order (i) to keep members of the Institution 
informed of the developments in certain fields, (п) to make an intensive study of 
the subjects covered by each of them, leading to review articles or monographs by the 
Panels in due course, and (ш) to indicate new areas of research. 


The Panels will pursue their studies, for the present, by correspondence only and 
each of the Panels will hold а meeting at the time of the 46th Annual Convention to be 
held in Patna in January-February 1966. Consultations between members of each 
Panel will be carried on directly between themselves. Reports of progress will be 
placed by the Convenors of the different Panels before the Council at each of its 
meetings. 

A note on the scope of study of the different Panels and the list of members com- 
prising the Panels are given below. 


1. Materials Technology 
Scope of study 

Advances in the technology of materials have led from the use of materials as to 
take full advantage of their natural characteristics to the evolution of new materials for 
pre-designs. Emphasis has shifted to the formation and preparation of new materials 
to suit new requirements. The field of study may include metals and materials forming 
processes, effect of pressure and temperature on properties of materials, mechanical 
pressure elements, atomic structure arrangements, structural imperfections, semi-conduc- 
tors, rubbers, plastics, etc. 


Members 
Shri К. F. Antia, МГЕ, (Convenor—Council Member), 
‘Rockside’, 
112 Walkeshwar Road, 
Bombay 6 
Dr. A. Bhattacharyya, A.M.LE. (Council Member), 
Professor of Machine Tool Technology, 
Department of Mechanical Engineering, 
Jadavpur University, 
Calcutta 32 
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Prof. S. V. Chandrashekhar Aiya, M.I.E., 
Professor of Electrical Communication Engineering, 
Indian Institute of Science, 

Bangalore 12 | 

Shri Н. Nandy, A.M.LE. (Council Member), 
29A Kabir Rosd, 

Calcutta 26 

Prof. A. Ramachandran MLLE., 

Professor of Mechanical Engineering, 

Indian Institute of Science, > 

Bangalore 12 

Dr. E. G. Ramachandran (Non-member), 
Head of the Department of Metallurgy, 
Indian Institute of Technology, 

Madras 36 


Shri С. S. Ramaswamy, M.LE., 
_ Scientist-in-Charge, 

Roorkee 
2. Engineermg Mechanics (Solids) 
Scope of study 

The subject envisaged for study in this Panel are such as applied elasticity, plas- 

ticity, dynamics, vibration, aero-elasticity, rheology, and allied subjects. 
Members m 

Prof. А. Lakshmanaswamy, M.I-E. (Convenor— Council Member), 

Principal, Government Engineering College, 

Jabalpur 

Dr. Jai Krishna, M.LE., 

, Associate Professor of Civil Engineering, 

University of Roorkee, 

Roorkee 

Shri G. D. Joglekar (Non-member), 

Deputy Director, 

National Physical Laboratory, 

New Delhi 

Shri С. S. Ramaswamy, M.LE. 

Scientist-in-Charge, 

Structural Engineering. Research Centre, 

Roorkee 
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Dr. S. В. Valluri (Non-member), 

Head of the Department of Applied Mechanics, 
Indian Institute of Technology, 

Madras 36 


Prof. P. C. Varghese, A.M.ILE., 
Department of Civil Engineering, 
Indian Institute of Technology, 
Madras 36 


3. Applied Mechanics (Fluids) 
Scope of study 


Subjects for investigation are hydrodynamics, turbulence, boundary layers, thermo- 


dynamics, heat transfer, magneto-hydrodynamics, cavitation, and such allied subjects. 
Members 


Dr. S. P. Luthra, M.LE. (Convenor—Counctl Member) 
Senior Professor and Head of Applied Mechanics, 
Indian [nstitute of Technology, 

Hauz Khas, New Delhi 16 


Shri S. Ghosh, A.M.LE. (Council Member), 
19B Deshapriya Park (West), 
Calcutta 26 


Dr. Jagdish Lal, A.M.LE., 

Professor and Head of Mechanical Engineering Department, 
Punjab Engineering College, 

Chandigarh 

Dr. S. Ramachandran (Non-member), 

Assistant Director, 

Central Mining Research Institute, 

Dhanbad 


t 


Shri P. S. Satsang, A.M.LE., E 
Assistant Professor of Electrical Engineering, 
Indian Institute of Technology, 

Hauz Khas, New Delhi 16 


_ Prof. К. Seetharamiah, M.LE., 


Assistant Professor, Power Engineering Department, 
Indian Institute of Science, 
Bangalore 12 
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Dr. V. Sethuraman, A.M.LE., 
Assistant Professor, 

Department of Civil Engineering, 
Indian Institute of Technology, 
Madres 36 


° Prof. J. Visweswara Rao, M.LE., 
Professor of Civil and Hydraulic Engineering, 
Indian Institute of Technology 
Kharagpur 
4. Instrumentation and Automation 
Scope of study 
'This Panel will be concerned generally with industrial instruments commonly used 
for remote reading or remote automatic action within the industrial plant, and such 
elements as are essential for this purpose. It will study the types of instruments available 
for the measurement and control of process variables, and the approaches used in the 
solution of problems common to the instrument industry. It will also deal with the 
purpose and future of eutomation, and the factors affecting the speed with which automa- 
tion is likely to spread in the different parts of the world, with particular reference to 
this country. In the latter connection, problems will arise such as whether automation 
will be economical, what its ultimate effects will be on the lives of the people, and so on. 


Members 


Prof. S. P. Chakravarti, M.LE. (Convenor—Council Member), 
93 Mall Road, 

Mahatma Gandhi Marg, 

Lucknow 


Dr. А. K. Chatterjee, M.LE., 
Principal, 

Birla Institute of Technology, 
Meera, Ranchi 


Prof. J. K. Choudhury, A.M.LE., 
Professor of Electrical Engineering, 
College of Engmeering and Technology, 
Jadavpur University, 

Calcutta 32 


Prof. Н. N. Ramachandra Rao, M.LE., 
Professor of Electrical Engineering, 
Indian Institute of Science, 

Bangalore 12 


+ 
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Shri B. Seshadri, M.LE., 

Secretary, The Institution of Engineers (India), 
И 8 Gokhale Road, 

Calcutta 20 ) 

Prof. S. Sampath (Non-member), 

Professor of Electrical Engineering, 

Indian Institute of Technology, 

Madras 36 

Dr. D. N. Singh, M.LE., 

Principal, 

Bihar College of Engineering, 

Patna 5 

Dr. Amarjeet Singh (Non-member), 

Director, 

Central Electronics Engineering Research Institute, 

Pilani, Rajasthan 

Dr. Tribhuan Prasad (Non-Member), 

Head of the Department of Mathematics, 

Bihar Institute of Technology, 

Р.О. Sindri Institute, Dhanbad 
5. New Sources of Energy 
Scope of study 

Subjects which may be studied are conversion of energy sources for power genera- 

Чоп, nuclear energy and its application to peaceful uses such es excavation of canals, 
tracing of groundwater movement, etc., solar energy applications, direct conversion of 
energy to electrical power, oil and natural gas, wind and tidal power, and such allied 
subjects. В 
Members 

Shri С. C. Goswami, M.LE. (Convenor—Council Member), 

Narayanpur, Upland Road, 

` Laitumkhrah, Shillong 

Shri N. N. Chakrabarti, AMLE. (Council member), 

1 Harish Mukherjee Road, 

Calcutta 20 

‘Prof. Н. C. Guha, M.LE. (Council Member), ' 

Professor-in-Charge, 

Electrical Engineering Department, 

College of Engineering and Technology, 

Jadavpur University, 

Calcutta 32 
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Dr. C. V. S. Ratnam, M.LE., 

Superintendent (Briquetting and Carbonization), 
Neyveli Lignite Corporation, 

Neyveli, 

District South Arcot 

Shri S. Swayambu, M.LE., 

Chief Electrical Engineer, 

Heavy Electricals (India), Ltd., 

Bhopal 


Shri Y. R. Tipnis, M.LE., 
Chief Engineer, 

Indian Institute of Petroleum, 
19A Lytton Road, 

Dehra Dun 


Dr. R. N. Datta (Non-member), 

Assistant Director (Solar Energy), 

Central Salt and Marine Chemicals Research Institute, 
Bhavnagar 


Dr. M. G. Krishna (Non-member), 

Director, > 
Indian Institute of Petroleum, 

Dehra Dun 


6. Space Technology and Propulsion Engineering 
Scope of studg 

This Panel will study the problems and techniques unique in the design of space- 
craft and missiles as well as of all high performance aircraft. The coverage would 
include subjects such as rockets, satellites, space stations, spaceships, architecture of the 
universe, human factors in space flying, communications in space, the пріо the Moon 
and to Mars, and intersteller flight. Essential factors in design such as loads, space 
environment, materials, thermodynamics, aerodynamics, reliability, etc. may be 
integrated. Other problems may range from the chemistry of propellants, tracking, 
vehicle design and support equipment to the training programme and personnel 
requirement. 


Members 
Prof, S. P. Chakravarti, M.LE. (Convenor—Council Member), 
93 Mall Road, 
Mahatma Gandhi Marg, 
Lucknow 


128 THE INSTITUTION OF ENGINEERS (INDIA) 


Capt. Н. M. Goyal, A.M.LE., 

Secretary, Joint Communications Electronics Committee, 
` Cabinet Secretariat (Military Wing), 

New Delhi : 


Wing Commander R. C. Jain, A.M.LE., 
Directorate of Guided Weapons, 

Air Headquarters, Vayu Bhavan, 

New Delhi 11 


Wing Commander C. M. Sethna, A.M.LE., 
Directorate of Guided Weapons, 

Air Headquarters, Vayu Bhavan, 

New Delhi 11 


The Director, 
National Aeronautical Laboratory, 
Bangalore 


1. Management and Materials Handling А 
Scope of study 

Successful materials handling is today one of management's most important 
functions. The movement of materials is recognized as one of the most important deter- 
minants of modern production. Production is not only increased by improved methods 
of handling but production costs are substantially reduced. This cost-saving aspect of 
materials handling makes it one of the most important tools of the production manager, 
and in the face of rising material and labour costs, it is an important way of holding 
production cost in check. Very little is taught about this subject at present at any stage 
of technical education. Study may be initiated in this subject with special reference to 
Indian materials and labour conditions. : 


Members 
Shri S. Padhi, M.LE. (Convenor—Council Member), 
General Manager, 
The Orissa Small Industries Corporation, Ltd., 
3A Cantonment, | 
Cuttack 1 


Shri К. M. Patri, M.LE., 
Modi Mansion, 

183/184 Rashtrapathi Road, 
Secunderabad 
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Shri T. S. Vedagin, M.LE., 
Chief Industrial Engineer, 
Bhilai Steel Plant, 

Bhilai 


Shri C. S. Chowdhury (Non-member), 
Director, 

Regional Research Laboratory, 
Bhubaneswar 


8. Bio-engineering 
Scope of study 
Bio-engineering interests cover all forms of engineermg (electrical, mechanical, 

etc.), all forms of life sciences (pure biology to clinical medicine), and include some 
phases of mathematics and physics. The area of relationship between engineering and 
the life sciences has been called bio-medical engineering or bio-engineering or life 
sciences engineering, and includes such widely different subjects as bionics, applied 
bio-physics and medical electronics. Many of the life sciences which have in the past 
been primarily qualitative and descriptive in nature are now moving toward quantifica- 
tion, and to this rapid change engineering is contributing significantly. In the 
U.S.A., graduate degree courses have been initiated in bio-engineering, and references 
may be made to the courses at the University of Rochester, Rochester, New York, 
and the Oregon Regional Primate Research Centre, Beaverton, Oregon. 
Members 

Shri J. С. Bodhe, МГЕ. (Convenor— Council Member), 

Consulting Engineer, 

24/28 Dalal Street, 

Fort, Bombay 1 


Dr. B. V. Bhoota, M.LE., 
Dorr Oliver (India), Ltd., 
The International, 

16 Queens Road Estate, 
Bombay 1 


Dr. P. M. Bhargava (Non-member), 
Regional Research Laboratory, 
Hyderabad 


9. Planning for Technical Development 
Scope of study 
Present planning is economic planning, and it is mecessary that other approaches 
to planning are studied. Planning should be studied as a science, and discussion on the 
art and science of planning in its varied aspects will reveal much that is yet unappre- 
ciated. 
9 
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Members 
Shri К. К. Nambiar, M.LE. (Canvenor—Council Member), 
Chief Engineer, Concrete Association of India, 
Cement House, 
121 Queen’s Road, 
Bombay 1 


Shri L. 5. Chandrakant (Non-member), 
Deputy Education Adviser, 

Ministry of Education, 

New Delhi 

Shri V. Y. Kamat, M.LE., 

Kamat Brothers, 

12 Dwarkadas Mansion, 

Sandhurst Road, Girgaon, 

Bombay 4 


Shri B. S. Nag, M.LE., 

Adviser, Irrigation and Power, 
Planning Commission, 

Yojana Bhavan, Parliament Street, 
New Delhi 1 


Shri K L. Ур, M.LE., 

Director, Hydro Electric, 

Central Water and Power Commission, 
Bikaner House, 

Shahjehan Road, New Delhi 


Brig. M. К. Rao, M.LE. (Council Member), 
Headquarters Southern Command, 
B.E.M.E. Office, Southern Command, 


Poona | 


Shri B. V. Raman, MLLE. (Council Member), 
Works Manager, 

Hindustan Antibiotics, Ltd., Pimpri, 

Poona 

Dr. K. S. Chan (Non-member), 

Deputy Director-in-Charge, 

Central Design and Engineering Unit, 

New Delhi 
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10. Consultancy and Contracts 
Scope of study 

Consultancy should play an ever increasing role in Indian economy and industry. 
But the services thus rendered are but poorly understood in this country. The Panel 
may study the major factors relating to the practice of consulting engineering for 
Indian conditions, including the functions of the consulting engineer in relation to his 
clients and others. The Panel may also critically examine contracts for engineering 
construction and other purposes. One of the aims should be to rationalize ideas and to 
relate them with the fields of knowledge and experience, and to show why things have 
to be thus and so. As contracts underlie engineering business, the study should 
emphasize to the engineer that a rigid framework of legal principles exist for all types 
of diverse constructions. D 


Members 
Shri M. Ganapati, M.LE. (Convenor—Council Member), 
32/1 Usman Road, 


"Thyagarayanagar, 
Madras 17 


Shri K, C. Banerjee, M.LE. (Council Member), 
173 Raja Dinendra Street, 
Calcutta 4 


Shri S, P. Banerjee, M.LE., 
6/1 Lindsay Street, 
Calcutta 16 


Shri B. K. Dutta, A. M.LE. (Council Member), 
Engineer, Contractor and Manufacturer, 

24 Bepin Pal Road, 

Calcutta 26 


Shri R. N. Joshi, MIE, 
166D Dr. Ambedkar Road, 
Dadar, Bombay 14 


Shri B. D. Mathur, M.LE. (Council Member), 
Chief Engineer, P.W.D. (B and Б), 

Jaipur 

Shri T. R. Mehandru, M.LE., 

14 Asaf Ali Road, 

Ajmeri Gate Extension, 

New Delhi 

Shri Baldev Singh, 

LL & EO., 

Council of Scientific and Industrial Research, 
New Delhi 
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11. Water Resources Development 
Scope of study 
Water resources development includes many diversified fields such as engineering, 
- geography, public administration and economics. The study may clarify some of the 
complex problems involved and suggest adequate bases for analyses. Discussions 
are often confused by preconceptions and emotions, and careful and dispassionate 
assessment and analyses are very necessary. Efficiency in the development of national 
water resources means efficient use of public funds. The nature and forms of deve- 
lopment, and the purposes to be met with by development, as also the alternative policies 
that may be applied and their differences in costs and gains, may be studied. Condi- 
. tions for achieving economic efficiency, efficiency levels which can be logically aimed at 
within our institutional environment, and problems of water and nature conservation are 
all pertinent to the study. 


Members 
Shri G. A. Narsimha Rao, M.LE, (Convenor— Council Member), 
Additional Secretary to Government P.W.D., 
Secretariat Buildings, 
Saifabad, 
Hyderabad 
Shri A. Krishnamachar, M.LE., 
Chief Engineer, 
Rana Pratap Sagar and Коїаһ Damas, 
Kotah, Rajasthan 
Shri P. R. Ahuja, M.LE., 
Joint Secretary and Chief Engineer, 
Ministry of Irrigation and Power, 
110 North Block, 
New Delhi 1 
Shri L. Ekambaram, M.LE., 
Seshasayee Paper Boards, Lid., 
Pallipalayam, 
Salem, Madras State 
Dr. Harmarain, 
Director, 
National Geophysical Research Institute, 
Hyderabad 


7 12. Town Planning 
Scope of study 
Town planning should integrate physical planning with sociology and economics, 
and create a synthesis of survey plan and practice. The art of town planning should be 
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combined with the science of civics to achieve essential harmony. The study may 
show, with concrete arguments and local instances, how these separated aspects could 
be brought together, making use of the elements of a civil uplift available to us. 
Beyond the general improvements which are attempted to be made and which are more 
or less common to all cities and towns today, newer approaches may be studied and 
indicated for developments in the future and for human and social regeneration in 
the particular circumstances of Indian life and conditions. 


Members 
Shn K. N. Misra, M.LE. (Convenor— Council Member), 
Chief Engineer, 
Town and Village Planning Department, 
Government of Uttar Pradesh, 
15 А. P. Sen Road, Lucknow 


Shri S. Chandrasekhara (Non-member), 
Town and Country Planner, 

Town and Country Planning Organization, 
Ministry of Health, Vikash Bhavan, 
Indraprastha Estate, New Delhi | 


Shri С. S. Desai, M.LE. (Council Member), 

21 Shanti Sadan Co-operative Housing Society, 
Ellis Bridge, near old Sharda Mandir, 
Ahmedabad 6 

Shri Р. Guha, A.M.LE. 

4/C Valmeek Street, 

Calcutta 26 


Prof. C. Н. Khadilkar, M.1.E. (Council Member), 
Head of Civil Engineering Department, 

M. S. University, Baroda 

Shri D. V. Rao, M.LE., 

Retired Chief Engineer, P.W.D., 

Mushirabad Road, Hyderabad 


Shri S. Rajagopalan, M.LE., 

Assistant Director-General, P.H.E., 

Directorate General of Health Services, 

D2 Flat 9 North of Medical Enclave, New Delhi 3 


13. Biographies of Eminent Engineers in India 
Scope of study 


The names of some automatically suggest themselves. Examples are Sir Rajendra 
Nath Mookerjee, Sir Ganga Ram and Nawab Zain Yar Jung Bahadur. ‘The Panel 
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may also go further back in history and collect material on the lives of those who were 
responsible for the design and building of India's many outstanding structures which 
have resisted the ravages of time and are still standing in majestic testimony of their 
architects. These studies may lead to the preparation of small books or brochures for 
study in the schools and to inspire the younger generations. 


Members 


Shri Dildar Husain, M.1.E. (Past-President—Convenor), 
Alibagh 268 Road No. 3, 
Jubilee Hill, Hyderabad 


Shri Brijmohan Lal, M.1.E., 
3/17 East Patelnagar, 
New Delhi 12 


Shri B. Seshadri, M.LE., 

Secretary, The Institution of Engineers (India), 
8 Gokhale Road, 

Calcutta 20 


14 Public Relations, Publicity and Repreeentation of Institution on Technical 
and other bodies 
Scope of study 

This Panel will study the scope of present-day public relations practice as applicable 
to the [nstitution and the engineering profession. Public relations 1s an essential 
function of the management of the [nstitution, as service in the public interest is the 
ultimate criterion by which the Institution and its policies will be judged. Ethical 
standards and technical skills will broadly represent the two prongs of the 
Institution’s progress. Public relations for the Institution implies the provision of 
promotional information on its objectives and the creation of a receptive environment in 
the public mind for its activities. One of the objects for which the Institution, was con- 
stituted is cooperation with other technical bodies for the furtherance of the science of 
engineering. It is, therefore, represented on many such bodies, and efforts have to 
be raade so that it is represented on many others also. 


Members 


Maj.-Gen. S. P. Vohra, M.I.E. (Consenor— Council Member), 
1 Kushak Road, 
New Delhi 


Shri К. C. Das, M.LE. (Council Member), 
Director of Designs and Research, 

Post Вох No 91, 

Bhubaneswar | 
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Prof. P. C. Eapen, M.LE. (Council Member), 
М.А. College of Engineering, 
Kothamangalam, 

Kerala 


Dr. S. P. Luthra, M.LE. (Council Member), 


Senior Professor and Head of Applied Mechanics, 


Indian Institute of Technology, 
Hauz Khas, 
New Delhi 16 


Shri R. A. Rajagopal, M.I.E. (Council Member), 
Chartered Engineer, 

Sir Narasimharaja Road, 

Post Box 510, 

Bangalore 2 

Shri K. N. Rohatgi, M.I.E. (Council Member), 
Retired Chief Engineer, 

Yarpur, Patna 


Shri S. Panchanathan, M.LE. (Council Member), 


8 Chamiors Road, 
Madras 35 


Ex-officio members 


Lt.-Col. R. S. Анте, M.LE., 
Honorary Secretary, 

"The Institution of Engineers (India), 
Andhra Pradesh Centre, 
Khairatabad, Hyderabad 4 


Shri А. К. Roy Chowdhury, A.M.LE., 
Honorary Secretary, 

The Institution of Engineers (India), 
P.W.D. Secretariat (R and D), 
Shillong 

Shri N. N. Chakrabarti, A.M.LE., 
Honorary Secretary, 

The Institution of Engineers (India), 
Bengal Centre, 8 Gokhale Road, 
Calcutta 20 
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Shri K. N. Rohatgi, M.LE., 
Honorary Secretary, 

The Institution of Engineers (India), 
Bihar Centre, 

Hardinge Road, 

Раша | 


Shri P. C. Patankar, A.M.LE., 

Honorary Secretary, 

'The Institution of Engineers (India), 
Bombay Centre, 

Пасо House, Sir Pherozeshah Mehta Road, 
Bombay | 


Dr. S. P. Luthra, M.LE., 

Honorary Secretary, . 

The Institution of Engineers (India), 

Delhi Centre, ji 
Bahadur Shah Zafar Marg (near Tilak Bridge), 
New Delhi 


Prof. К. J. Bhatt, A.M. LE., 
Honorary Secretary, 

The Institution of Engineers шы 
Gujarat Centre, 

Law College Road, 

Ahmedabad 6 


Shri D. P. Malhotra, A.M.LE., 
Honorary Secretary, 

The Institution of Engineers (India), 
Jammu and Kashmir Centre, 

C/o Division Engineer, Construction Division 1, P.W.D., 
Srinagar 

Shri К. С. Seshan, А.М.ГЕ., 
Honorary Secretary, 

"The Institution of Engineers (India), 
Kerala Centre, 

Observatory Hill, 

Trivandrum | 
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Shri Т. К. Srinivasan, A.M.LE., 
Honorary Secretary, 

The Institution of Engineers (Indis), 
Madhya Pradesh Centre, 

Royal Hotel Premises, Civil Lines, 
Jabalpur 


Shri S. G. Ramachandra, A.M.LE., 
Honorary Secretary, 

The Institution of Engineers (India), 
Mysore Centre, 

3 Vidhana Veedhi, 

Bangalore | 


Shri S. Panchanathan, M.LE., 
Honorary Secretary, 

The Institution of Engineers (India), 
Madras Centre, 


Shri J. M. Dave, A. M.TE, 
Honorary Secretary, 

The Institution of Engineers (India), 
Nagpur Centre, 

North Ambazari Road, 

Nagpur | 


Shri K. С. Das, M.LE., 

Honorary Secretary, 

The Institution of Engineers (India), 
Orissa Centre, 

Sachivalaya Marg, Unit 4, 
Bhubaneswar | 


Shri D. R. Limaye, A.M.LE., 
Honorary Secretary, 

The Institution of Engineers (India), 
Poona Centre, х 

1332 Shivajinagar, Jangli Maharaj Road, 
Near Shivajinagar Post Office, 

Poona 5 
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Shri Н. C. Malhotra, M.LE., 
Honorary Secretary, 

The Institution of Engineers (India), 
Punjab Centre, 

Sector 19À, Chandigarh 


Prof. В. M. Advani, M.LE., 
Honorary Secretary, 

The Institution of Engineers (India), 
Rajasthan Centre, 

C-46 Sarojini Marg, C Scheme, 
Jaipur 


Shri A. C. Mathur, M.LE., 
Honorary Secretary, 

The Institution of Engineers (India), 
Uttar Pradesh Centre, 

River Bank Colony, 

Lucknow 


Shri P. K. Banerjee, A.M.LE., 
Honorary Secretary, 

The Institution of Engineers (India), 
Allahabad Sub-Centre 

C/o Allahabad Polytechnic, 
Allahabad 


Dr. S. M. Sen, A.M.TE., 

Honorary Secretary, 

The Institution of Engineers (India), 

Baroda Sub-Centre, 

C/o Faculty of Technology and Engineering, 
M. S. University, 

Baroda 1, Gujarat State 


Shri К. M. Kukreja, A.M.LE., 
Honorary Secretary, 

The Institution of Engineers (India), 
Bhilai Sub-Centre, 

Works Office Building No. 3, 

Bhilai Steel Works, 

Bhilai, Madhya Pradesh 
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Shri D. Dhar, A.M.LE., 

Honorary Secretary, 

The Institution of Engineers (India), 
Bhopal Sub-Centre, 

C/o Transformer Engineering Department, 
Heavy Electricals (India), Ltd., 

Piplani, P.O. Bhopal 


Prof. M. S. Pai, M.LE., 

Honorary Secretary, 

The Institution of Engineers (India), 
Dhanbad Sub-Centre, 

P.O. Indian School of Mines, 
District Dhanbad, Bihar 


Shri T. N. Mitra, A.M.LE., 

Honorary Secretary, 

The Institution of Engineers (India), 

Durgapur Sub-Centre, 

C/o Deputy Chief Engineer (Civil), 

The Durgapur Projects, Ltd., 

P.O. Durgapur 2, District Burdwan, West Bengal 


The Honorary Secretary, 

The Institution of Engineers (India), 
Jammu Sub-Centre, 

C/o Office of the Superintending Engineer, 
Electric Project and Planning Circle, 


Jammu 


Shri К. С. Kale, A.M.LE., 

Honorary Secretary, 

The Institution of Engineers (India), 
Jamshedpur Sub-Centre, 

C/o General Engineering Division, Telco, 
Jamshedpur 4 


Prof. P. Banerjee, A.M.LE., 

Honorary Secretary, 

The Institution of Engineers (India), 
Kharagpur Sub-Centre, 

C/o Department of Metallurgical Engineering, 
Indian Institute of Technology, 

Kharagpur, West Bengal 
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Shri M. Sitarama Sestri, A. M.LE., 
Honorary Secretary, 

The Institution of Engineers (India), 
Nagarjunasagar Sub-Centre, P.O. Hill Colony, 
Vijayapuri North, 

Nalgonda District, Andhra Pradesh 
Shri V. A. Arthanoor, A.M.LE., 
Honorary Secretary, 

The Institution of Engineers (India), 
Neyveli Sub-Centre, 

Central Technical Office, Block 1, 
Neyveli 1, Madras State 

Shri S. К. Sharma, A.M.LE., 
Honorary Secretary, 

The Institution of Engineers (India), 
Ranchi Sub-Centre, 

C/o Electrical Executive Engineer, 
Ranchi Electric Supply Division, 
Old Secretariat Building, Doranda, 
P.O. Hinoo, Ranchi 

Shri Dinesh Mohan, M.LE., 
Honorary Secretary, 

The Institution of Engineers (India), 
Roorkee Sub-Centre, 

C/o University of Roorkee, 

Roorkee 


Dr. А. К. Das Gupta, M.LE., 

Honorary Secretary, 

The Institution of Engineers (India), 

Rourkela Sub-Centre, 

C/o Department of Electrical Engineering, 

Regional Engineering College, 

Rourkela 8 
15. Statistical Techniques m Management 
Scope of study 

Statistical techniques have an important part to play in the practice of management. 

The application of these techniques to the field of quality control has become one of the 
leading advances in industrial technology. Essentially, statistical quality control 
regulates the quality of materials, parts, products and processes by scientific techniques 
of sampling, inspection, analyses of results, and charting devices. The study may extend 
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to the freeing of quality control from empiricism, reduction in inspection and manufac- 
turing costs, acceptable quality levels, forecasting of sales patterns, charting of fmancial 
and operating ratios for management, personnel placement and evaluation, and even 
clerical operations. Further, the application of statistical techniques to particular 
industries of special importance to Indian conditions may be studied. 
Members 
І Brig. М. К. Rao, M.LE. (Convenor—Council Member), 

Headquarters, Southern Command, 

B.E.M.E. Office, Southern Command, 


Poona | 


Prof. S. К. Ekambaram (Non-member), 

Administrative Staff College of India, 

Hyderabad É 

Shri F. Н. Hakade (Non-member), 

International Computers and Tabulators (India) (Р) Ltd., 


Poona 


16. Safety in Engineering 
Scope of study 
Sues anga E RS EE E E E E EET EE А 

made in the use of practical data, including an allowance for the lack of precision with 
which certain conditions can be ascertained. If the usage and care to which a product 
or a structure or an equipment would be put could be specified, then safety in 
engineering would be a simple matter. Safety factors in engineering, nevertheless, have 
a rational basis which become more apparent as the conditions which govern the factor 
become known. Besides these, there is safety in operational and maintenance pro- 
cedures, in prevention of accidents, in inspection methods, and mdeed m every phase 
of engineermg activity. One or more aspects of selected subjects may be studied. 
Members 

Мај.-Сеп. R. А. Loomba, M.I.E. (Convenor—Council Member), 

Director General of Works, 

Kashmir House, 

King Georges Avenue, 

New Delhi | 

Shri D. С. Tamaskar, A.M.I.E. (Council Member), 

9 Shankarnagar, 

West High Court Road, 

Nagpur 1 


17. Standards m Engineering 
Scope of study 

The work of this Panel will not consist in the preparation of engineering standards, 
but in the study of avenues in which standardization may be attempted or explored 
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with resultant benefits to engineering practice. There are many such in which standards 
are yet unwritten. Not the least of these would be standard of conduct, ethical 
standards, educational standards, training standards, and such others, pertaining to 
engineering. As the precise meaning of 'standard' may only be judged from it» 
context, the term has wide application, from the popular concept, implying the 
relative kind and quantity of consumer goods to the social science application to have 
supplementary concepts. 


Members 
Shri B. P. Kapadia, M.I.E. (Convenor—Council Member), 
Consultant, 
Hindustan Construction Co. Ltd., 
Construction House, 
Ballard Estate, 
Bombay 


Dr. Lal С. Verman, M.LE., = 
Director, 

Indian Standards Institution, 

Manak Bhavan, 

9 Mathura Road, 

New Delhi 1 

Shri D. C. Sharma, M.I.E. (Coancil Member), 
4E Sector 9C, 

Chandigarh 

Shri T. A. Rao, M.LE., 

Joint Director, 

Railway Testing and Research Centre, 


Alambagh, 
Lucknow к 


INSTITUTION NOTICES 
Draft Indian Standards 

Draft Indian Standard Specification for Crane Rail Sections—Doc : SMDC 6 (578). 

This Standard lays down the dimensions, shape and other requirements of crane 

Members may send their comments on the above standard before November 1, 1965, 
to Shri T. R. Mehandru (М.), 14 Asaf Ali Road, Ajmeri Gate Extension, New Delhi, 
who is the Institution representative on the Sectional Committee dealing with this 
Standard, 
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Draft Indian Standard Code of Practice for Noise Reduction in Industrial 
Buildings—Doc. BDC 12 (836). 


This Standard covers the types and sources of industrial noise and the acceptable 
limits of noise lends in factories, machine shops and other industrial buildmgs and 


recommends the required noise reduction measures. 


Members may send their comments on the above draft Standard before November 5, 
1965, to Shri Н. P. Sinha (M.), Consulting Engineer, Road Development and Joint 
Secretary, Ministry of Transport, Jamnagar House, Shahjahan Road, New Delhi, who 
is the Institution representative on the Sectional Committee dealing with this Standard, 
and a copy to Shri R. M. Patri (Ml), Chairman, Industrial Engineering Group, Modi 
Mansion, 183/184 Rashtrapathi Road, Secunderabad. 

Copies of the draft Standards may be obtained from the office of the Indian 
Standard Institution, Manak Bhavan, 9 Bahadur Shah Zafar Marg, New Delhi 1, or 
fram its branch offices at 232 Dr. Dadabhoy Naoroji Road, Bombay | ; 11 Sooterkin 
Street, 3rd Floor, Calcutta 13; 14/69 Civil Lines, Kanpur; or 1/12 First Line Beach, 
Madras 1. 


LOCAL CENTRE ACTIVITIES 
Uttar Pradesh Centre 
The Uttar Pradesh Centre of the Institution is organising a Seminar to be held 
on December 11 and 12, 1965 at Lucknow. The subjects to be discussed at the Seminar 


are: 
1. Substitute for cement as а building material 


2. Cracks in concrete and preventive measures 


Members who desire to contribute papers may send their papers to the Organising 
Secretary, The Institution of Engineers (India), Uttar Pradesh Centre, River Bank 
Colony, Lucknow, on or before October 31, 1965. 


FORTHCOMING CONFERENCES 


Giorante del Precompreseo, Ravello, 
October 4-5, 1969 


The Italian Member Group (ANICAP) of the Federation Internationale de la Pre- 
contrainte (FIP) is organising two-day meetings at Ravello, near Naples, Italy, on 
October 4 and 5, 1965. On Monday, October 4, 1965, there will be a report and 
discussion on ‘Limit States—Bending and Shear Force’ and on Tuesday, October 5, 
1965, on ‘Behaviour of Prestressed Concrete Structures with Time—Expermental 
Results and Specifications’. There will also be a lecture on ‘Construction Systems 
Using Cantilevering'. 

Further details can be obtained from ANICAP, Via Eudossiana 18, Rome, Italy. 
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Diamond Jubilee of the Bombay Electric Supply 
and Transport Undertaking, Bombay, November 1985 


The Bombay Electric Supply and Transport Undertaking completes 60 years of its 
electric supply service in September 1965, and to celebrate its Diamond Jubilee, a series 
of lecture meetings and symposia on the following topics have been planned to be held 
in November 1965: (i) Role of electricity in transport, (ii) Role of electricity in 
industry, (ш) Electricity in homes, (iv) Problems of distribution of electricity in 
metropolitan cities, (v) Safety in the use of electricity, (vi) Training of personnel for 
electric supply industry, and (vii) Public utility services in the public sector. 


Further details can be obtamed from the Public Relations Officer, Bombay Electric 
Supply and Transport Undertaking, BEST House, P.O. Box 192, Bombay |. 


E CORRIGENDUM 
TO VOL. 14, NO. 11, JULY 1965 


Page 34, instead of ‘61 B Anoo Raghavendra Rao’, please read “61 В Anoo 
Ragevandra Rao Rama Rao’. | 
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EMPLOYMENT SERVICE 


This service is intended for the benefit of members of the Institution and 
for the Government, industrial and other organisations employmg engineers. 
It is hoped that the employers will make full use of this service to obtain their 

‚ requirement. 

А small charge of Rs. 5 per insertion will be made to members for notices 
appearing in the ‘Situations Wanted’ column. 

In the 'Situations Vacant' column, a charge of Rs. 2 per line will be made. 


Replies to advertisements should be addressed to Employment Service, 
The Institution of Engineers (India), P. O. Box No. 669, Calcutta 20, except 
where otherwise stated. 


SITUATIONS WANTED 


. JIG AND TOOL DESIGN Trainee, aged 25, passed L.MLE, in high First Clem, passed Section A of the 
Associate Membership Examination of the Institution of Engineers (India) in the first attempt, will be coro- 
pleting a two-aolid year specialized training in die and tool design at Technical Training Centre attached to 
Small Scale Industrial Units, Madras, by the end of December 31, 1965. Well trained in design and drawing, 
press tools, jig and fixtures, gauges for workshop use and pressure die-casting dies, etc. Available for 
suitable employment from January eitber in Design or Production line in any leading manufacturing concern. 
Employment in South India preferred. Salary expected is Re. 325 per month. (Office ref. E.S. 205) 
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FORTY-SIXTH ANNUAL GENERAL MEETING 
PATNA, BIHAR 
. JANUARY 29-FEBRUARY 5, 1966 


The 46th Annual Convention will take place in Patna from January 29 
to February 5, 1966. The Convention will be inaugurated at 9.00 a.m. on 
Sunday, January 30, 1966. 

The programme will include, besides Paper Meetings in the various Division 
and Groups, a Seminar on ‘The Role of the Engineer in the Fourth Five Year 
Plan', information on which has already been circulated in the Bulletin dated 
September 1965. 


Attention is particularly invited to the fact that rail concession has been 
withdrawn by the Railway Board due to the National Emergency, but efforts 
are being made to secure the concession. А request has been made to the 
Railway Board again this time for a resumption of the rail concession to dele- 
gates attending this Convention at Patna, and the reply will be communicated to 
members in time through the Bulletin. The tentative programme is given 
below for information. 

Details of the Convention programme as well as hotel accommodation 
to delegates, registration, acceptance forms, etc. are being finalized by the 
Bihar Centre and will be announced in the-next issue of the Bulletin. 


CONVENTION PROGRAMME (TENTATIVE) 


Saturday, January 29, 1966 * 
8.30 a.m. to 1.00 p.m. Registration of local and outstation mem- 
2.00 p.m. to 4.00 p.m. bers and visitors attending the Seminar 
` on ‘Tho Role of the Engineer in the 
Fourth Five Year Plan’ 


9.30 a.m. to 11.45 a.m. First Session of the Seminar 
11.45 a.m. to 12.00 noon Coffee 
12.00 noon to 1.00 p.m. Second Session of tho Seminar 

1.00 p.m. to 2.00 p.m. Lunch 

2.00 p.m. Meeting of the Indian National Committee 

for the World Power Conference 
2.30 p.m. to 3.00 p.m. | Adjourned Meeting of the 1964-65 Council 
3.30 p.m. to 4.30 p.m. Business Session of 46th Annual General 
| Mecting 
4.30 p.m. to 5.00 p.m. Tea 
5.30 p.m. A Talk on -'Bio-Engineering by Shri 


J. G. Bodhe, Member of Council 
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Sunday, January 30, 1966 
9.00 a.m. to 1.00 p.m. 
2.00 p.m. to 4.00 p.m. 


9.00 a.m. to 11.45 a.m. 


11.45 a.m. to 12.00 noon 
12.00 noon to 1.00 p.m. 


1.00 p.m. to 2.00 p.m. 
2.30 p.m. to 4.30 p.m. 


4.30 p.m. to 5.30 p.m. 
7.30 p.m. to 9.00 p.m. 
9.00 p.m. to 11.00 p.m. 


Monday, January 31, 1966 
9.00 a.m. to 11.45 a.m. 
11.45 a.m. to 12.00 noon 
12.00 noon to 1.00 p.m. 


ГА 


1.00 p.m. to 2.00 p.m. 
2.30 p.m. to 4.00 p.m. 


4.00 p.m. to 4.30 p.m. 
4.30 p.m. to 8.00 p.m. 


Registration of local and outstation 
members and visitors (continued) 


Inauguration of the 46th Annual General 
Meeting 
Coffee 


The Ninth Sir Mokshagundam Visvesva- 
raya Lecture by Dr. T. Sen, Past- 
President 


Lunch 

Inauguration of the Seminar on “The Role 
of the Engineer in the Fourth Five Year 
Plan' 

Third Session of the Seminar 

‘At Home’ 

Annual Dinner 

Variety Entertainment 


РА 


Fourth ара Final Session с^ ће Seminar 

Coffee 

Address by Division/Group Chairmen and 
Paper Meetings in the Public Health En- 
gineering Division; Prestressed Concrete 
Group; Shell Structures Group; Me- 
chanical Engineering Division; Indus- 
trial Engineering Group; Aeronautical 
Engineering Group; Chemical Engineer- 
ing Division; Electronics and Telecom- 
munication Engineering Division; and 
Automatic Control Group 

Seminar (to be continued as necessary) 

Lunch 

Paper Meetings (to be continued as neces- 
sary) 

Seminar (to be continued as necessary) 

‘At Home’ 

Students’ Session—(1) General, and (2) 
Technical* 


* Students desirous of presenting papers at this Ssesion should send their manuscripts to the 
Headquarters Office at Calcutta not later than Friday, December 31, 1966. 


4.45 p.m. 


Tuesday, February 1, 1966 
6.30 a.m. 
9.00 a.m. to 10.30 p.m. 


10.30 a.m. to 11.00 a.m. 
11.00 a.m. to 1.00 p.m. 


1.00 p.m. to 2.00 p.m. 
2.00 p.m. to 4.30 p.m. 


4.30 p.m. to 5.30 p.m. 
6.00 p.m. to 8.00 p.m. 


Wednesday, February 2, 1966 


9.00 a.m. to 10.00 a.m. 


9.00 a.m. to 12.00 noon 


12.00 noon to 1.00 p.m. 


1.00 p.m. to 2.00 p.m. 
3.00 p.m. to 3.30 p.m. 
3.30 p.m. to 5.00 p.m. 


7.00 p.m. to 10.00 p.m. 
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Visit to Rajgir by special train (for dele- 
gates not participating in Outstation 
Tours). Bath in Sulphur Springs at 
7.30 p.m. Dinner at 8.30 p.m. and rest 
in train or Rest House 


Leave Rajgir for Nalanda (visit to last for 
nearly 2 hours) Leave for Patna by 
special train 

Meetings of Panels for Study of Engineer- 
ing Subjects of Common Interest 

Meetings of the Division Boards 

Address by  Division/Group Chairmen 
and Paper Meetings in -the Civil; En- 
gineering Division; Roads and Road 
Transportation Group; Railway En- 
gineering Group; Mining and Metal- 
lurgy Division; Petroleum Engineering 
Group; Electrical Engineering Division; 
Nuclear Engineering Group апа; Marine 
Engineering and Shipbuilding Group 

Lunch 

Paper Meetings (to be continued as neces- 
sary) 

“At Home' 


Variety Entertainment 


Meeting of the Engineering Education and 
Research Committee 


Paper Meetings (to be continued as neces- 
sary) 

Seminar (to be continued as necessary) 

Closing Session of the 46th Annual General 
Meeting 

Lunch 

Meeting of the 1965-66 Council 

Local Visits for delegates participating in 
Outstation Tours 

Commencement of Outstation Tours 
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Thursday, February 3, 1966 
9.00 a.m. to 1.00 p.m. Local Visits for delegates not participating 
3 in Outstation Tours 
Friday, February 4, 1966 Outstation Tours in progress 
Saturday, February 5, 1966 Conclusion of Outstation Tours and dis- | 


persal 


CONSTRUCTION INDUSTRY IN THE U.S.A. 


Mahesh Varma 
Associate Member 
Introduction 

Construction is the largest industry in dollar volume in the U.S.A. In 1963, the 
new constructions amounted to $62.5 billion and maintenance and repair works to $21.3 
billion, thus making a total $83.8 billion for the industry. Agriculture came next 
with $ 36.2 billion. The three years, from 1963 to 1965, have sown an expansion of 
over 25% in the total annual heavy construction contracts, the highest steady rise in 
business since expension started after the Second World War. 

The Engineering News Record figures for the actual cost of construction in 48 
States (except Alaska and Hawai) for the three years are given in Table 1. These 
. figures do not include projects costing less than $100,000 for industrial buildings and 
less than $500,000 for other buildings. The costs of one- and two-family houses are 
also excluded. 


Table | 
Cost of Construction data 


Cost of construction, 


1963 23,116 — 
1964 25,947 12 


1965 27,660 7 


These figures indicate that the industry is passing through a period of ‘boom’. 
Almost one-half of the total cost of construction during 1964 was accounted for by only 
9 of the 48 states, vir., California, New York, Texas, Ohio, Pennsylvania, Illinois, 
Florida, Michigan and New Jersy. 


Contract system of construction 

Practically the entire volume of construction in the country, both private and 
public, is accompolished through contracts. Public agencies like the U.S. Bureau of 
Reclamation, the U.S. Corps of Engineers and the Bureau of Public Roads have 
declared the contract system as their established policy and over 95% of all public 
works are done in this way. 


However, the ease of entry into contracting busmess has resulted in a high degree of 
overcrowding in the field of construction. The want of adequate skill in the business 
and the associated high risk and slim margin of profit usually result in many business 
failures which have shown an upward trend during the past. During 1961, construction 
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contract failures constituted 16.1% of the total business failures, while in 1964, this 
figure increased to 17.7%. The liabilities resulting from these failures have shown ап. 
increase from $190 million in 1960 to $262 million in 1964. 


All is not well, therefore, with this top-ranking industry of the nation although 
record new plans are coming up for bids; there are good prospects for federal contracts 
and sufficient funds seem to be available for long and short term fmancing. 
Construction—a complicated business 

The large number of failures in construction business in the country may be 
principally attributed to the complicated nature of contracting business under the present 
economic and industrial pattern. Adequate key personnel, management financing, bank 
and surety company credit and technical proficiency in the construction field constrtute 
the important aspects of this business. As the size of the undertaking increases, 
the economic and managerial considerations far outweigh the attention to field 
operations. A knowledge of general mdustrial development, property management, 
cost accounting, legal and insurance matters, fiscal and taxation status, etc. is absolutely: 
necessary. Recent management techniques like C.P.M. and computer applications are 
more and more in use and there is a better understanding of programming, cost 
accounting and scheduling. Even for an average contractor, cost accounting constitutes 
an important aspect of the business, as it helps him not ony to maintain cost control and 
locate faulty spots in the work, but it also furnishes useful and dependable information 
for preparing future bids. Insurance, taxation and labour relations invariably call for 
professional help of specialists. Constantly increasing competition necessitates use 
of the latest methods in construction technique. 


It may be mentioned here that the urgency of placing the profession of a constructor 
on sound foundations is being recognized every day. Construction is considered as a 
field of engineering in its own right and several reputed institutions of the country have 
introduced construction education at undergraduate and post-graduate levels, awarding 
Bachelor's, Master's and Doctor's degree in this field. Professional societies have 
formed and a number of excellent magazines are published, exclusively devoted to the 
field of construction. 


Types of contract 

There are two major types of contracts prevalent in the country, viz., competi- 
tive bid contracts and negotiated contracts, the first being more common. Public 
contracts are almost all let on the basis of competitive bids. Contracts are further 
classified as unit price and lumpsum contracts. The cost-plus contract is another 
important form of contract belonging to the negotiated class. When the nature of 
construction is such that it is not possible or practicable to supply complete information 
about the work in the form of drawings and specifications before the work is commenced, 
this form of contract is used. An underpinning operation may belong to this class. 
Under this form of contract, the owner undertakes to pay the contractor ell the costs 
actually incurred by him in the execution of the work plus a compensation for his services 
according to some agreed plan, such as a fixed sum of money or a percentage of the cost 
of the work. Some special types of contracts include the combined cost of architect- 
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engineer's services and construction and management contracts. In the first one, the 
contractor also functions as the architect-engmeer, while in the second, he is also 
responsible to TAG TANG din ое еа оона ah pan of 
the work being sub-contracted. 


Responsibilities of contractor and architect-engineer 

The prime contractor is responsible for completing the work within the time and 
in the manner as prescribed in the contract documents, The responsibility to ensure 
adherence to legal requirements concerning job safety, licencing, sanitation, labour, 
employment, insurance, etc. also rest on him and he is liable for damages resulting from 
injury to any person or property caused in the process of execution of work. He 
must, therefore, of necessity carry adequate insurance ‘and ensure that his sub- 
contractors also do the same. The prime contractor is entirely responsible for the qua- 
lity of workmanship of his sub-contractors. 


Most of the owners who award е a 
designing staff, but engage the services of а licenced professional architect or engineer 
to do this work and formulate contract documents. The architect is engaged if the work 
pertains to construction of buildings and tbe engineer if the work involves heavy cons- 
truction such as highways, earth structures, industrial projects, etc. The architect- 
engineer is, thus, the principal agent of the owner who prepares plans and specifications 
and maintains the necessary field vigilence to ensure requisite quality of work. The 
reputation of the architect-engineer for fairness and integrity naturally affects the nature 
of the bids as considerable authority is vested in him by contract documents. Public 
work smay also engage the services of architect-engineers. On Federal works, the 
contracting officer performs the functions of the architect-engineer. 

The architect-engineer is responsible to approve the contractor for the award of 
the contract and also approve his sub-contractors. He has the right to interpret his 
documents and to exercise overall supervision or the execution of the work and approve 
all materials which are to be used on the construction. He may, in the interest 
of safeguarding the quality of the work, order construction work to be halted or remedied 
and he issues certificates for payments for work, both progressive and final. 


The architect-engmeer is responsible to the owner for the adequacy of the contract 
documents and soundness of the design. 
Sub-contracting 

A practice which is solidly entrenched in the construction busmess and is on the 
increase is that of sub-contracting considerable portions of work by the prime contractor 
to other smaller contractors or speciality contractors, A recent survey made by the 
Associated General Contractors of America showed that sub-contracting appears to be 
more popular with small contractors ($3 million and under), while the trend with 
larger ones is to utilize their own force. In spite of the difficulties associated with sub- 
contracting of large proportions of work such as the difficulties in proper scheduling of 
job operations, coordination of activities, communication between management and 
workmen, etc., there is a definite trend for sub-contracting. The restrictions on sub- 
contracting as imposed by certain public agencies are being liberalized and in some 
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cases, as much as 90% of the total work is permitted to be sub-contracted. On public 
works, bidders are required to submit the names of their sub-contractors within 48 
hours of submission of the bids. 


Sub-contracting enables the prime contractor to dispense with the necessity of 
maintaining an expensive full-time organization of skilled technicians, while he is able to 
call for the services of these people by entrusting the work to a sub-contractor who is 
able to afford full-time employment to his crew. Thus, the кине of sub-contracting 
permits economical use of available labour forces. 


The Miller Act protects the payments due to the sub-contractor or the material 
suppliers from the prime contractor and all Federal works require the contractor to furnish 
a payment bond in conformity with this Act. In the matter of awarding sub-contracts, 
the general contractor may sometimes be tempted to indulge in un-ethical practices of 
bargaining after the bids have been received, known «s ‘bid-shopping’ or ‘bid-chiselling’. 
The necessity to safeguard the interests of sub-contractors under such situations has 
attracted the notice of legislators and several States have enacted legislative measures 
in this regard. 


Contractor qualifications 

x oat dos or aa ANUS GK KEN рабы iv 
crowding and is subject to keen competition. It is, therefore, necessary for the owner 
to screen out the incapable and overextended bidders, even though such contractors 
might become the lowest bidders. 


Many States in the contry require licencing of the contractor before he is permitted 
to bid for any work in the State. The licences are issued on consideration of such facts 
as qualifications and business experience, record of previous work completed, financial 
standing, general reputation, etc., and in some cases upon the passing of prescribed tests. 
A licencing fee is always required. The licences are issued in classes depending upon 
the annual volume of business or the maximum size of the contract for which the con- 
tractor is considered eligible. The licencing condition also applies to sub-contractors. 
Bonding 

Perhaps the moet effective screening of contractors is done through the institution 
of bonding for contracts and all public and many private works require the bidder to 
furnish the requisite bond with his bid. The contract bond is a guarantee furnished 
by the surety bonding company on behalf of the contractor, stating that the contractor 
will execute his contract in accordance with the contract documents and deliver the work 
to the owner free and clear of any liens and encumberances. The surety company, thus, 
undertakes to compensate the owner in the event of any default, debt or mismanagement 
by the contractor. The surety company, therefore, thoroughly evaluates the status of 
the contractor and only upon full satisfaction issues the necessary bond. It acts like a 
‘sieve’ to separate the incompetent contractors from others considered suitable for the 
job. A contract bond is not an assurance against failures, but a proof of the contractors’ 
status and eligibility for а contract The evaluation by the bonding company involves 
an examination of the contractor's financial position, his experience, integrity, existing 
volume of work, band credit and general reputation. 
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In addition to the above, public projects require a statement of the contractor's 
pre-qualification prior to bidding. The statement includes information about contractor's 
experience, finance, equipment, personnel, jobs current and references. The contrac- 
tor is allowed to bid only when the agency calling bids is satisfied about his capability 
to undertake the work after an inspection of the pre-qualification statement. 

In this connection, the role of the Bureau of Contract Information, Inc., 
Washington D.C., needs mention. This agency collects and compiles information 
concerning the record of responsibility and contract performance of every general 
contractor in the U.S.A. and makes this information available to contract awarding 
authorities. 


The construction industry in the U.S.A. has lately been subject to strong forces 
of unionization on the part of both labour and employers, and the present trend is for 
greater and greater unity among the labour on the one hand and the contractors on the 
other. Agreements are negotiated on the basis of collective bargaining and signed 
mostly on regional basis. The duration is commonly for a year but longer contracts 
are also coming into use. An example of this is the recent no-strike, no-lock-out project 
labour agreement covering the 7-year construction period of the billion-dollar, 75-mile 
rail project to be constructed by the San Francisco Bay Area Rapid Transit District as a 
joint venture. Аке Deals ot кашса, th Decus expected to ERR Ту 
to 8,000 construction workers. 


Labour Unions 

Though labour union activities in the country started as early as 1840, the real im- 
pact of these on the industrial pattern of the country began to be felt during early 1930's. 
At the time of the New Deal era, labour union movements enjoyed unprecedented 
support from the Government as well as the public. Labour excesses started soon 
after this and it became necessary to restrict the power of the unions through legislative 
measures of which the Taft-Hartley Act of 1947 is perhaps the most important. 

The American Federation of Labour (A.F.L.) was founded in 1886 and is now the 
most important union association, being a loose confederate of many sovereign national 
unions including those pertaming to the construction trades. The Committee for 
Industrial Organization (C.I.O.) was formed in 1935 and its sphere of influence mainly 
extends over mass production industries. The A.F.L.-C.L.O. together constitute the 
most powerful labour influence on the American industrial scene. There is a union for 
every craft and some twenty international unions (i.e., for U.S.A., Canada and Mexico) 
have combined to form the Buildmg and Construction Trades Department of the 
AF.L.- CIO., and to these belong all the organized workers of the construction 
industry. 

The wages of the construction labour are governed under collective bargammg 
agreements which are concluded between the unions and the contractors. These wages 
have shown a sharp rise during the last 20 years or so, with the result that construction 
costs have also shown a continnous upward trend. Added to the wage increase are the 
provisions of fringe benefits which include health and welfare funds, paid vacations, 
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pension funds, paid holidays, etc. These benefits are the means of supplementing wages 
and are based on the hours of work put in by the workmen. The amount of fringe 
benefits is accummulated under a special fund which is managed jointly by the employers 
and the employees for the welfare of labour. 


Apart from wage rise, certain unhealthy practices like ‘feather-bedding’ and 
jurisdictional disputes are also attributed to unionization of labour. In fact, the power 
of the unions has extended beyond the industrial field and is being felt in politics as well. 
For instance, the unions are said to have considerable influence during the country's elec- 
tions. It has been alleged that the present bid of the A.F.L.-C.I.O. to seek elimination 
of section 14(b) of the Labour Management Relations Act is an attempt to harvest the 
return for their political efforts in Presidential elections. Under section 140), several 
States have passed right-to-work laws under which a worker is not obliged to join a 
union after he fmds a job. Work stoppages resulting from jurisdictional controversy, 
or as a result of employment of non-union workers by contractors, have been fairly 
common in the construction industry. Jurisdictional disputes arise when a union feels 
that an encroachment of its traditional sphere of work has been made by some other 
union, and these occur quite frequently on large projects such as those under defence 
or space programmes, due to the controversial nature of the crafts involved. An exam- 
ple of this is the recent strike at Cape Kennedy and Merritt Island Launch Area in 
Florida where all NASA jobs came to a halt as a protest against the use of 
steel workers employed by Marion Power Shovel Co. m the building of crawler trans- 
porters. These are heavy machines which would transport moon rockets from the 
assembly building to the launch pad. This is the fifth strike of the year and involved 
about 3,800 workers. The union claimed that the crawler transporter job pertamed to 
the construction workers who should have been employed and not to the steel workers. 
The National Joint Board for the Settlement of Jurisdictional Disputes, a non-official 
organization of several contractors’ associations and unions, has played a useful role in 
the settlement of such disputes. Despite the above facts, it is certain that the unions 
have come to stay in the industrial pattern of the country and would probably continue 
to gather strength as time passed. There have been some beneficial effects of union- 
zation too, particularly for the construction industry. Labour which constitutes a grave 
element of risk in the work of the construction contractor has been stabilized and much 
of the uncertainty relating to the employment of labour has been removed. The 
contractor can call for trained personnel from the union at any time according to his 
needs. Another beneficial influence of the unions has been towards traming of future 
craftsmen through apprenticeship programmes. 

Contractors’ organizations 

The necessity to put up a front against the demands of the labour unions spurred 
the contractors to form associations and guard their interests. The result has been the 
creation of such national organizations as the Associated General Contractors of 
America, the National Association of Home Builders and several local contractor organi- 
zations. "These local bodies strive for collaboration among contractors of a region in the 
use of equipment or in а combined safety programme, and most important of all, in 
collective bargaining with labour unions. Both local and national organizations aim 
at improving the standards of the contracting business and elevating it to the status of a 
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full-fledged profession. They formulate codes of ethics for their members, publish maga- 
zines and serve as a clearing house of professional information. The recently evolved 
Plan Bulldozer is an example of aimed contractor collaboration in situations where heavy 
damage is caused by accidents during construction. Several working aids in the form 
of codified information and standard forms for contract documents and cost control are 
available to the contractor as developed by several contractor and professional organi- 
zations. Mention may be made of AG.C.'s Contractors’ Equipment Ownership 
Expense and Equipment Rental Agreement Form, American Association of Cost 
Engineers! Cost Control Code, Associated Equipment Dealers’ Equipment Rental 
Rates, etc. 
Joint ventures 

An important aspect of contractor-collaboration is the joint venture system of con- 
tract which was started since the construction of the Boulder Dam. Jomt venture is a 
partnership of firms, as distinguished from the partnership of individuals, for heavy jobs. 
Projects like the Boulder, Shasta and Grand Coulee have been constructed this way. 
Among the benefits derived from this system of working are the elimination of double 
taxation, mutual supplementing of abilities of parties, reduction in management person- 
nel and spreading of risk over several jobs. Projects costing 15 to 20 million dollars 
have been successfully bid on this plan. Recently, the contract for the 370-ft. high 
rolled earth-filled 354 million dollar Mangala Dam in Pakistan was awarded on this 
basis. In the USA, meia аан ыыы драва e 
usually call for joint ventures. 
Cost trends and profit 

A recent survey of contracts for the period 1958 to 1961 conducted by the Associa- 
ted General Contractors of America has revealed the trend of costs nd profits in the 
construction industry. Investments have been rising while the margin for profit has been 
on the decrease. The cost invested in equipment has shown an increase of 40 to 100% 
during the above stated period of three years, while the net worth has shown little 
increase. While the returns on invested capital in some other industries are as high as 
22.4% (G.M.) after tax deduction, the return on investment in the construction industry 
at the highest level is 7% before taxes. As with investment, the direct cost of construc- 
tion involving labour, material, equipment and overheads has also shown a marked 
upward trend durmg the past few years. At the same time, competition has increased 
and the margin for profit has further reduced. 


According to the Bureau of Public Roads, the cost index for highway construction 
based on a value of 100 for 1957-59 increased to 101.0 in 1963, 102.0 in 1964 and 103.8 
in the last quarter of 1964. Figures for irrigation and hydro costs based on an index 
of 1,00 for 1949-5] changed to 1.28 in 1962, 1.30 in 1963 and 1.34 m 1964, as reported 
by the U.S. Bureau of Reclamation. A further study of increase in the cost of individual 
items is given below. 

Labour , 

Labour seems to be the most important element of cost and risk in the work of a 
construction contractor in the U.S.A. The wages are constantly on the rise and A.F.L.- 
C.LO. have even retterated their goal of 35-hour week. double time for overtime and 
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2 dollar an hour as the minimum wage. According to Engineering News Record 
survey of construction costs of 20 representative cities of the country, the average wage 
index based on 100 for 1950 stood аз 225 for common labour, 197 for skilled labour and 
197 for equipment operators as on March 1965. It is expected that by December 1965, 
the common labour rates would average about 5% higher and skilled labour wages 
about 4% higher than those at the end of 1964. 
Materials 

The three important construction materials that affect the cost of construchon 
predominantly are structural steel, cement and lumber and the Engineering News 
Record survey indicates that based on an index of 100 for 1957-59, the material cost 
index stood at 106 in February 1965. This indicates an average increase of about 1% 
every year. : 
Equipment 

In a country where manual labour is expensive and a high degree of mechanization 
exists, it is natural to expect that the construction industry would employ a great deal of 
mechanical equipment for field operations. However, this employment introduces 
problems of ownership and operation, which assume increasing importance as the size 
of organization increases. The incidence of investment on equipment at the present 
time ranges from 25 to 33%, of the total net worth at all levels of volume and shows an 
upward trend as already pointed out. Large contracting organizations are obliged to 
formulate a definite plan as to the use and upkeep of mechanical fleet. 


Plant and equipment may be purchased by the contractor or rented from dealers 
or from other contractors. The practice of renting equipment is well established and 
saves many a small and medium class contractors from investments which his resources 
could hardly permit. Most of the large contractors have about 70% or more of their 
capital invested in capital equipment. “In general, however, if an equipment is expected 
to be utilized for less than 6 months in a year, it is considered advantageous to rent it 
for work. Where the equipment is likely to be idle for considerable periods, two plans 
are available to the owner. He may either sell it and charge the difference in purchase 
price and disposal price to the work, or float a subsidiary company to take charge of the , 
equipment and maintain, repair and lend it to other contractors or for his own works. 

The cost accounting procedure involved has to be decided in conformity with the 
rates of depreciation as approved by the Internal Revenue Service of the Federal Govern- 
ment. A.G.C. survey indicated that the manner of tools and equipment accounting 
is primarily the same for all the contractors responding to the survey. Small tools 
(unit cost $200 or less) are not capitalized while the other equipment are depreciated on 
straight line basis. 

Engtneering News Record survey involving 20 representative cities showed that cost 
index of heavy construction equipment based on 100 of 1957-59 stood at 112 by January 
1965. This shows a rise of 2% on the average every year. 


Overheads 


With the new management procedures in use and the improvements in organizational 
controls, the overheads have risen to an overall average from 4.2 to 6.2% during the 
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period of survey. Salaries form almost one-half of the overhead costs, the rest being 
due to taxes, insurance and bond, rent and office supplies, etc. 
Conclusions 

Construction is the largest industry of the U.S.A. in respect of dollar volume. Yet 
the future trends do not seem to be encouraging. Construction costs have shown a 
steady increase during the past 15-20 years and this increase is continuing. The margin 
for profit which had been much smaller than for other industries is further falling, while 
capital investment and risks associated with it are on the пзе. In view of the persisting 
cut-throat competition, the profits might decline substantially. The industry is 
therefore faced with serious problems and it is difficult to predict how long it would be 
able to maintain the position as the nation’s top-ranking industry. 
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ADDRESSES ОЕ CHAIRMEN AT THE ANNUAL GENERAL 
MEETINGS OF THE LOCAL CENTRES 
Gujarat Centre 
Chairman's address by Shri С. S. Desai, B.E, MLE., at the 5th Annual 
General Meeting of the Centre on January 25, 1965 

The Chairman welcomed the Chief Guest, Shri U. S. Parikh, Minister of Agri- 
culture and Forests, Gujarat, and other invitees, and thanked the Committee of the 
Centre for electing him Chairman for the year 1964-65. 

Delivering his address, Shri Desai said, “This time, 
I prefer to discuss the scope and functions of engineers 
in the context of the newly created Panchayats in our 
State with a view to study the problem of rural regenera- 
tion. By and large, the Panchayats in conjunction with 
the Block Development workers, have been in charge of 
development of the rural areas of the State, which, of 
course, includes agriculture. Out of a total area of 
71,055 sq. miles, 70,322 sq. miles of area will be in the P 
charge of the Panchayats and an area of 733 sq. miles only , 
is occupied by 18] cities and towns. Further, out of the 
total population of 20,633,350, nearly 15,316,726 persons 
(74.23%) live in rural areas and only 5,316,624 persons 
(25.77%) reside in urban areas. There аге 18,584 villages comprising the rural area. 

Our country in general, and our State in particular, is experiencing serious food 
shortage. Even though kharif crop is very good this year, and there are prospects of the 
rabi crop being good, people are experiencing food shortage acutely. In Gujarat, cash 
crop absorbs about 53% of cultivable land. Assuming the facilities necessary for good 
agricultural production, it will be the function of the engineers to design and construct 
roads, major and minor irrigation schemes, and electric power stations and transmission 
lines, as these will have direct bearing on the efficient production and distribution of 
foodgrains. 

It is estimated that on an average, in our country, 25% of the villages lie 3 105 miles 
away and more than 36% of the villages lie 6 miles and more away from metalled roads. 
Аз far as Gujarat is concerned, the position is still worse; it ranks 13th as far as the mileage 
of roads рет lakh of population is concerned. When the whole country has attained the 
Nagpur Plan target, Gujarat will be 30% behind the target. According to the 1961-81 
Road Development Plan, the total road mileage of Gujarat which was 14,481 in 1961 is 
expected to reach to 36,000 by the year 1981. Even if this difficult work is accom- 
plished by 1981, we will have only 49.3 miles of road per 100 sq. miles as against 52 
miles per 100 sq. miles for the whole country. If the State Government is able to allo- 
cate Rs. 230 crores, we will be able to bring every village within 4 miles of the metalled 
road and within 1$ miles of the kutcha road. А large network of roads will have to be 
thought of to enable mechanical transport to every village. It must be realized that 
this responsibility will be thrown on our newly created Panchayats. 
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Even in irrigation, our State is far behind the other States. The percentage of 
actual irrigation in the State is as low as 41. But this percentage, low as it is, is not 
available to the lands їп command. We have not been able to utilize the available 
irrigation waters. It has been rightly pointed out that the enormous supply of water 
made available by major and minor irrigation schemes are remaining unutilized from 
year to year. There are many reasons for this but the most important is the inadequacy 
of our water distribution system. The irrigation system brings water at the head of an 
area аз large as 500 acres and the cultivators are left to make their own arrangements to 
make the water reach their fields. Again, this responsibility will have to be borne by 
the Panchayats. 


Paucity of electric power is the greatest handicap in our State. It was estimated 
that the total load demand in Gujarat would be about 520 MW by the end of the Third 
Plan. In fact, we will be able to generate only 287 MW by the end of 1966. The 
Dhuvaran thermal power station is supposed to add 200 MW. Even if this is ful- 
filled, there would be a deficit of about 33 MW at the end of the Third Plan. It is too 
much to expect that all the 18,584 villages of Gujarat with their agricultural lands will 
be supplied with electric power in the near future. This factor has a great bearing on 
the question of increasing our agricultural production, on the assumption that water for 
irrigation schemes will be made available. I am emphasizing this point simply because 
increasing urban industrialization will be always needing more and more power and 
rural areas will, as a result, recetve less attention. According to the present system, the 
rural areas, being remote, have to pay higher tariff. In regard to industries situated in 
big cities like Ahmedabad, Bombay, etc., the charge per unit of power is less than those 
located in rural areas. Agricultural production is as important as industrial production. 
A time may come when the Panchayats will have to think of generating electric power on 
a small scale for being used locally. It must be remembered that while the percentage 
of increase in urban population between 1951-61 was about 21%, the rural population, 
during the same decade, increased by 23 %. 


Beside roads, irrigation water and power, there are other factors such as chemical 
fertilizers, mechanization of agriculture, etc. which are equally important for increasing 
agricultural production. The problems of the Panchayats are both administrative and. 
technical. Unless P.W.D. personnel are fully integrated within the framework of the 
Panchayats, their functioning cannot be smooth. Here is some difficulty, but it must 
be solved. The creation of the Panchayat Raj in the various States has heralded a 
new means of rural regeneration. It demands service with impatience. The success 
of the Panchayat Raj, amongst various factors, depends upon the efficient functioning 
of the P.W.D. 


Looking to the tremendous work expected from the Panchayats, the scanty fmancial 
resources made available to them (including Block Development work), is discouraging. 


In our country, by and large, about 15% of the population lives in metropolitan 
areas like Bombay, Calcutta, Delhi, Madras and such other cities where the population 
has exceeded half a million. As against this, 85% of the people live in more than half 
а million villages and thousands of towns. Thus, those in the cities have to draw support 
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directly or indirectly from the industries for their living. On the other hand, 85% of 
the population depends upon rural or rump economy Growing industrialization in the 
metropolitan areas has a tendency to kill all non-agricultural production in a rural 
economy. This has resulted in unemployment for the growing rural population, and а 
process of flight from the rural areas to metropolitan areas bas started. The rural popu- 
lation coming into metropolitan areas creates quite unmanageable problems, which no 
amount of industrialization or planning is capable of solving. Hence, the growing 
distribution of non-agricultural production in rural areas through irresistible competi- 
tion from the metropolitan areas must be stopped and replaced by a systematic develop- 
ment of non-agricultural production ш rural areas. To quote Mr. E. F. Schumacher, 


“The depending poverty of the rump economy containing 85% of the population, 
is primarily due, I suggest, to the progressive destruction of non-agricultural produc- 
tion, the decadence of agriculture itself being the inevitable result of cultural 
starvation due to this destruction. Agriculture alone cannot sustain a fully human life ; 
it thrives only when in contact with industrial crafts of all kinds and when vivified 
through cultural influences coming from thriving towns nearby. 


Modern industry tends to congregate in the metropolitan areas, nothing succeeds 
like success ; the more industry there is already, the easier it is to start new enterprises. 
This tendency is noticeable all over the world. In England, there is a tendency for 
London to attrect all mdustries not strictly tied to a special location and to grow into 
a vast conurbation with a diameter exceeding hundred miles. The United States is 
tending to develop three enormous centres, for which they have coined the word 
‘Megalopolis —one along the eastern seaboard from Washington to Boston, one around 
Chicago, and the third centred on Los Angeles. In Mexico, the planners seem to have 
woken up to the fact that most of the ‘development’ automatically takes place in 
and around Mexico city, while most of the non-agricultural production in the rest of the 
country is dying off. Such developments are grave burdens to rich countries ; but they 
spell utter misery for millions of people in poor countries. 


It must be clearly understood that agriculture alone can produce a decent standard 
of living for a sizeable community only in very special circumstances: (a) agricultural 
output per person must be very high, which is rarely attamable unless the ratio of land 
to people is exceptionally high ; (b) in addition, there must be a large market for agri- 
cultural products in the cities so that the farmer can cover all his non-agricultural 
consumer needs by exchanging his food surpluses for town-produced goods and services. 
But this presupposes that the rural population is small in relation to the town 
population, as it is in Britain, the United States or Germany, or else, that there is а large 
food export trade. Аз these conditions are rarely given, the general rule is that rural 
communities can be prosperous only when they engage in a great deal of non-agricultural 
production, so that most of their consumers’ needs can be covered without having to 
exchange food surplus with the towns’. 


It must be thus clear that unless there is development of non-agricultural 
production outside the metropolitan areas, there is no hope of a tolerable standard 
of living for about 85% of rural population, because the ratio of land to people in our 
country is highly unfavourable and high agricultural productivity per head is not 
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possible. There is, yet another reason and it is the’ proportion of rural to town 
population—even if every farmer could produce a large food surplus, the market 
in the towns and cities would not be large enough to accommodate all the farmers. 
Further, the appearance of increase in the National Income due to industrialization in 
metropolitan areas is yet another sign of the degradation and impoverishment of rural 
population, since it means extinction of non-agricultural production in rural areas. 

In the Third Plan, there is some lip-service to ‘balanced regional growth’, and it is 
proposed to set up a number of industrial estates to be located in some small and medium 
sized towns. In spite of this, in Gujarat, we have industrial townships one each near 
Ahmedabad, Baroda, Surat, Bhavnagar and Porbandar, which are not small or medium 
sized towns. Thus, the plan has left the location of industries more or less to the pull 
of natural forces. What our country needs, however, is an industrial policy in terms of 
location, leaving the choice of the industry more less to local initiatives and require- 
ments. In the absence of such a policy, about 70% of the private sector industries will 
get concentrated in the six cities of our country. 


The agriculture problem or for that matter any problem of rural India cannot be 
considered as an ad hoc problem. It should be taken up as an integral part of the total 
development of rural India. Unless this is done, any isolated effort at the improvement 
of a particular phase of rural India will hardly touch the fringe of the problem. In the 
above background, the task before us, engineers, is to serve rural India with the re- 
sources available. It is time, we engineers in this country, become soil conscious. 
In his Presidential Address, Shri M. M. Patel said that even for the traditional 
macadam roads, a higher percentage of CBR value in soil sub-grade reduces the thick- 
ness of the road by almost one-half. This shows that engineers will have to take re- 
course to the methods of soil stabilization not only for roads, but for other constructional 
works as well. 


Major irrigation schemes can take their own course. Greater attention will have to 
be paid to minor irrigation schemes. We lag behind in the matter of roads, irrigation 
and power compared with the other States. We are also lagging behind in the matter 
of ordnance maps. It is therefore very necessary that every watershed of Gujarat (even 
a minor one), should be shown on these maps. Watershed treatment has been found to 
be of unaccountable help in achieving (i) stoppage of soil erosion ; (ii) greater infiltration 
of underground water (coupled with a systematic programme of afforestation) ; (iii) pre- 
vention of floods ; and (iv) utilization of local rainfall locally. 

The first work to be done, therefore, is to have a series of local plans demarcating 
all our watersheds. By watershed I mean, the total land area of any size above a given 
point on a waterway that contributes runoff to the flow at that point. If we can guard 
our watersheds with a systematic programme of afforestation, we will be essured of 
ample underground water, enabling us to tank and well irrigation in a greater measure. 

It will be a long time before the Gujarat Electricity Board will reach all the 
18,000 villages with power. There is the serious question of domestic fuel, which has 
been doing immense damage to rural India. This is really a national problem that 
merits far more attention than it has received. A survey made by the National Council 
of Applied Economic Research some years ago estimated the annual consumption of 
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domestic fuel at about 97 million tons of coal equivalent, of which 95% was met by 
cowdung, firewood and farm wastes, and only the balance from commercial sources 
such as kerosene, gas, coal and electricity. More recently, the Energy Survey Committee 
has estimated that over 183 million tons of coal equivalent was used for domestic 
purposes in 1960-61 and that at the present rates of consumption, this may go up to 210 
and 270 million tons by 1971 and 1981 respectively. A steady increase in the consump- 
tion of kerosene would not be in the national interest. On the other hand, the country 
is already burning the equivalent of 12 Smdris per annum in terms of cowdung, while 
dependence on charcoal and firewood is leading to the serious problems of defore- 
station, erosion, siltation and floods. We can solve this power and fuel problem by 
obtaming methane from the cowdung. After extracting methane, the residue, it is found, 
retains the original manure qualities. Every cattle yields about 20 lb. of cowdung per 
day and each Ib. can give us about 0.75 c.ft. of methane. 

In the work of regeneration of rural India, there is great challenge to the engineers 
and the politicians alike. Unfortunately, the country has sought the solution mainly 
through a centralized mode of industrialization, showing only lip-sympathy to a decentra- 
lized mode of production. 

In conclusion, I like to report on the activities of the Gujarat Centre. We are only 
four years old. We have been able to house ourselves in the premises of the Gujarat 
Institute of Civil Engineers and Architects, for which we are grateful. We need land 
to build our own premises. | appeal to the Government of Gujarat to make available 
a piece of land, preferably opposite this Institute, in the same way as the other States 
have done. 

We have also started academic and research work m collaboration with Gujarat 
Institute of Civil Engmeers and Architects on the subject of structural engmeering. 
We have been building a technical library but we need funds to expand it and to equip 
a technical laboratory. 


For fulfilling these, I appeal once again to our Government for benign help.’ 


Summaries of papers published in the Journal, 
Vol. 46, No. 2, pts. EL 1, CH 1 € PH l, 


October 1965 
ELECTRICAL ENGINEERING DIVISION 
Generalixed Approach to Electrical Machines and 
Development of their Equivalent Circuits 
Р. Kundu 
Non-member 
In this paper, the basic principles of electrical machines are deduced following 
Newton's Laws of Motion. Ролу principle of magnetic and electric circuits is used 
to derive a rigorous equivalent electric circuit for a single-phase transformer. From 
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this fundamental circuit, equivalent electric circuits for induction, commutator, 
synchronous, D.C. and synchronous converting machines are gradually developed. 
Saliency in the pole system is represented by a modified magnetizing impedance which 
comprises an element having a reactance and a negative resistance in series, connected 
in parallel with another element having a reactance equal to the direct-axis armature 
reaction reactance. Saturation and harmonic effects are also considered for rigorous 
treatment. Step by step development of the equivalent circuits shows that there is a 
basic unity underlying all types of electrical machines. They are not really so diverse as 
they appear to be and hence their study can be generalized and experimental results on 
synchronous type machines prove the correctness of the approach. In comparison with 
matrix and tensor analysis which also try to give a generalized electrical machine theory, 
the equivalent circuit method provides a rather simple approach which can be easily 
understood. 


Self-Regulation of Alternators—a New Device 
S. C. Rao 
Non-member 
This paper describes a static voltage regulator, comprising а transformer and four 
silicon rectifiers connected as a bridge network, for use with low power single-phase 
alternators and compares its performance with that of the commutator-brush system 
of voltage regulation. The paper also indicates that due to its economic and robust 
construction, such units are particularly suitable for use in military and marine installa- 
tions. 


Fair Weather Corona Loes on Bundled Conductor Lines 


V. N. Rikh 
Associate Member 

No suitable formula of proved merit is so far available for determining the corona 
loss characteristic of transmission lines using bundle-conductors. A formula for the 
estimation of corona loés in bundle-conductor lines has been developed from the fairly 
established corona loss characteristics of single-conductor lines and the known re-distri- 
bution of surface voltage gradients when these conductors are used as subconductors 
in а bundle. The results obtained from this formula are expected to be of help in 
the design of extra high voltage Imes, which generally have bundle-conductors. 


Single-Phasing of Three-Phase Induction Motors 
Prof. T. V. Sreenivasan 
Associate Member 
"Three-phasz squirrel cage induction motors have found wide applications in land- 
based industries as well аз in marine installations, due to their trouble-free operation and 


least maintenance requirements. These motors run even when one of the three-phase 
lines gets open circuited, provided the supply in the other two phases are maintamed. 
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This phenomenon is known as 'single-phasing. This paper presents a theoretical 
analysis of the various performance criteria of three-phase squirrel cage induction motors 
under 'single-phasmg' condition ; and describes the details of the tests carried out for the 
experimental verification of the same. 


Application of Linear Graph Theory for the Solution of 
Statically Indeterminate Structures 
N. K. Suryanarayanan 
Non-member 

Kirchhoff originally formulated the graph theory for the study of electrical net- 
works. Steadily, however, over the years, the applications of the graph theory have 
been increasing : the theory of switching, the theory of sequential machines, the calculus 
of binary relations, enumeration problems in fields such as chemistry and phychology 
are all typical examples of the utilitarian aspects of the graph theory. The applications 
of the linear graph theory in establishing mathematical models of a few physical systems, 
e.g., electrical, electromechanical, mechanical and hydraulic systems, have been 
discussed by several authors. This paper presents the analysis of yet another physical 
system, the structures, exploiting the properties of the linear graph. 


CHEMICAL ENGINEERING DIVISION 
Chlorella—a Future Food 


Prof. 5. К. Gajendragadkar 
Associate Member 

The population explosion in the world has set the pace of research for sources of 
food other than agriculture. The possibilities of algae as a source of human food is 
suggested now, and the economic feasibility of large scale economic exploitation of this 
special property of algae is under study the world over. This paper presents the study 
of one important genus of algae, Chlorella, which can be taken as a representative of 
green algae, and analyzes its possibilities as a source of human food. 


Electrode Boiler 
B. A. R. Somayajulu 
Non-member 
and 
M. Allabaksh 
Associate Member 
The electrode boiler is à modern equipment for steam generation and has wide 
applications m the chemical industry. This paper describes the principle and mode 
of working of a typical electrode boiler working at the Oil Technological Research Insti- 
tute, Anantapur, for the past several years. Its advantages and limitations as compared 
with the ordinary boiler are discussed. 
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Manufacture of 1,000 kg Liquid Chlorine Container for Transportation 
K. C. Srivastava 
Assoclate Member 
The transport of chlorine and other liquefied gases for process purposes has posed 
a great problem to the chemical industries in India, owing to the non-availability of 
large size containers. At present, such containers are imported from the U.K. and the 
USA. This paper describes the attempts made by the Indian Sugar and General 
Engineering Corporation for the manufacture of liquid chlorine containers of 1,000 kg 
capacity from indigeneous resources. It presents the theoretical considerations of design 
and the practical procedures for the manufacture of such containers. 


PUBLIC HEALTH ENGINEERING DIVISION 
Studies on River Pollution—2: Pollution of Daha River 
in Bihar by Industrial Wastes 
T. R. Bhaskaran 
Non-member 
N. Das 
Non-member 


S. N. Sinha 
Non-member 
and 
J. Prasad 
Non-member 
Pollution of river water by the inflow of industrial wastes is on the increase in Índia 
as a result of rapid industrialization. This may assume harmful proportions and greatly 
affect public health, unless proper study of each problem is carried out and remedial 
measures are taken. This paper describes a survey undertaken to determine the extent 
of pollution of the Daha River in Bihar State by the discharge of wastes from the 
adjoining sugar factories and distilleries. It also presents experimental results and 
suggests remedial measures for the mitigation of pollution with particular reference to 
the use of river water in the region served by the Daha. 


Use of Sewage for Producing More Food 
O. P. Bishnoi 
Associate Member 
The low productivity of the arable lands in India is causing great concern. The 
addition of nitrogenous fertilizers greatly helps in the replenishment of the fertility 
of the soil. Till such time as nitrogenous fertilizers can be supplied in plenty and 
economically to the farmers of the country, the utilization of all forms of manure should 
be encouraged and all possible wastes of sufficient manurial value should be utilized. 
In many countries, the üse of treated sewage effluent of towns and cities for land 
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irrigation has been in practice. Where conditions do not permit utilization of sewage 
on land, it has been profitably used for pisciculture. Sludge from sewage can be used 
for preparing compost. This paper describes the possible uses of sewage effluents 
for agriculture and pisciculture after adequate treatment so as not to be harmful from 
the pomt of view of public health and environmental sanitation. 


Evaluation of Laboratory Sand Filtration 
A. K. Deb 
Associate Member 
and 
Dr. L. B. Polkowski 
Non-member - 

A set comprising three laboratory type rapid sand filtration units was used to mea- 
sure the head loss in the different layers of a sand bed, when coagulated influent water 
having uniform suspension was let into it at different rates of flow using fine, medium 
and coarse media. An empirical relationship between the rate of change of head loss 
and the depth at the time was developed for the different layers of the sand bed. At the 
end of a run, the surface layers in the filters were agitated and the filter was put into 
operation again without washing ; and more filtered water was obtained without deterio- 
rating the quality of the effluent. This proves that surface agitation may be adopted 
in a water filtration plant to increase the duration of filter run. 


Functional Design of Septic Tanks 
Associate Member 
Septic tanks are used for the disposal of sewage effluents in large areas when 
organized sewerage systems do not exist. This paper presents a brief survey of the 
development of septic tanks and analyzes theoretically the method of their design, 
From а comparison of the various recommendations for septic tank design, an improved 
method of septic tank design is also suggested. 


INSTITUTION NOTICES 


RULES FOR SUBMISSION OF PAPERS FOR THE JOURNAL 


(as approved by the Council at its 442nd Council Meeting at Bangalore 
on 28th August, 1965) 

So far, for papers submitted for publication m the Journal of the Institution, a set 
of ‘Requirements’ was supplied to intendmg authors and was generally being followed. 
With the greatly increased vohime of publication work, it was found necessary to expand 
these ‘Requirements’ mto ‘Rules for Submission of Papers for the Journal’ and accede 
these Rules to the Manual of Rules and Procedures of the Institution. 


These rules as approved by the Council at its 442nd Meeting at Bangalore on 28th 
August, 1965, are given below for information of members and intending authors. 
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Papers should be submitted to the Headquarters, and all communications 
concerning papers and publications and associated enquiries should be 
addressed to the Headquarters. 


Three manuscript copies, accompanied by one set of original Indian ink 
drawings and two sets of blueprints (one attached to the second copy 
and another to the third copy of the manuscript) and at least two seta of 
glossy photographs, if any, should be submitted, with the author/s 
retaining copies for his/their own file. The author/s should give his/ 
their name/s in full, grade of membership and membership number, 
designation, and present address. Any change of address at a subsequent 
date should also be promptly informed. 


Length of a paper should not generally exceed 5,000 words and should 
include the most salient features of the work described in an orderly 
presentation conforming with conventional usage in the Journal. 


The main title of the paper should be brief and self-explanatory, so as to 
convey precisely the object of the paper. Footnotes should be generally 
avoided. 


The text including quotations from other works, etc. should be typed 
double-spaced on one-side only, in good quality paper of quarto size 
(8.5 in. X 11 in.) with a generous margin at the left-hand side. The 
desirable format for the manuscript is shown in the ‘style sheet’. The 
instructions giver in the style sheet should be followed when typing the 
copies. 

No attention will be paid to loose leaflets, disorderly and handwritten 
manuscripts, cyclostyled texts, manuscripts on inferior quality or thin 
paper, and anonymous contributions, not accompanied by a forwarding 
letter. 


In their own interest, authors should seek prior permission of their 
employers or patent protection, etc., if necessary, before the paper is 
submitted. The Institution can accept no responsibility in this matter. 
Papers should be devoid of derogatory remarks or matters of 
advertisement value or personal interests. 


The paper should not be submitted to another journal till a decision is given 
by the Institution and, when accepted, till it is published in the Journal. 
"The author/s will be asked to declare to this effect upon submission of the 
paper. Permission should be obtained from the Institution if the paper 
is to be reprinted in any other publication. 

The paper should commence with a summary of not more than 250 words, 
and end with an itemized account of findings and conclusions. The 
presentation should be in the.third person. The summary should be 
p UE ner ques 
attached to each of the manuscript copies. 
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Style sheet for format of manuscript 













T Start first line of page 2 and subsequent pages 
from this lme 





T Start title of paper from this line (for page | 
only) ` 


T GA ee i M pU | 
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10. The printed page of the Journal is 4$ m. X78 in. [llustrations should not 
be more than about twice this page size, to facilitate reproduction which 
is limited to a maximum of one printed page size. АП illustrations 
should contain short, descriptive captions and be numbered consecutively 
in Arabic numerals without distinction between tracings and photo- 
graphs, and each of them should be appropriately referred to in the 
text. Lettering on illustrations should be done using stencils of a size 
commensurate with the size of the drawing and large enough to give a 
clear reproduction when reduced to page size. Illustrations should be - 
sparingly used, and should not be pasted on the pages of the manus- 
cript. Folders, blueprints, large tables and colour features are positively 
discouraged. Nomograms also, if contained in the paper, should be 
clear and with well-defined texual entries for being accommodated 
11. Mathematical and chemical notations and abbreviations and Greek letters 
must be legibly hand-written (in no circumstance should they be type- 
written); and special notations, if any, should be written out by hand 
additionally, with care to distinguish letters and figures with similar 
characteristics, specially when typed [e.g., 1 (the number 1) and 1 (the 
letter '1)], capital and lower case letters, and superior and inferior 
symbols. Notations and symbols should be entered in a single list with 
appropriate explanations following the summary at the beginning of the 
paper, and explanations should not be repeated in the text. Where types 
are not available, alternative notations may have to be made use of in 
editing the text for the press. The final proof to be passed for printing 
will be matched up with the original manuscript as far as it is discernible. 
If an author not give attention to these requirements at the manus- 
cript p stage and later claims that corrigenda must be issued 
to clarify mistakes (that may have occurred in the printed text as a result 
of illegible and indistinct script in the original paper), the corrections 
will be announced in the next available issue of the Journal as 'author's 
corrections', and the author will be charged an appropriate fee. 


12. Presentation of extensive test data in the paper is discouraged as it will be 
of limited mterest to a few analytical readers ; where absolutely necessary, 
they may be given in the form of a table which when printed will not 
exceed 48 in. X7$ ш. The number of such tables should be restricted 
to the minimum. The tables should be consecutively numbered in 
Arabic numerals and each of them should contain a brief heading. 
Specific references should also be grven in the text or in the Appendix 
where these tables occur. 


13. References should be cited in the text by superior numbers and arranged 
in sequence at the end зо that each number corresponds to only one 
reference. It is important that each reference should include, in the 
case of a paper or an article, the initial/s and name of the author/s, full 
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title of the paper or article, and the periodical (the title must not be 
abbreviated) where it was published with its volume, number, month 
and year, and page number. References to papers and articles without 
authorship are not permitted. If they become unavoidable in presenting 
the paper, they may be included in the text. Book references should 
include the initial/s and name of {Һе author/s, title, edition, publisher, 
and year of publication. References to standard handbooks, etc. should 
give the title of the book, the publisher and the year of publication, and 
number of the edition. In the case of research reports, theses submitted 
for higher degrees, etc., similar and appropriate details should be inchided. 
Unpublished material and personal communications should not be 
included. Full credit should be given to any quotation and references 
that have been drawn upon. References lacking in these details will be 
completely omitted. 


14. A copy of the proof of the paper may be sent to the author if considered 
necessary. It is not possible to do so in every instance owing to the 
volume and rigorous time-schedule of the publications. Where the 
proof of a paper is sent, excepting textual corrections of a minor nature, 
no others such as stylistic changes, corrections to illustrations and tables, 
corrections involving resetting, changes in layout, typeface, etc. will be 
accepted. If the request by the office as to the last date of return of the 
corrected proof is not complied with by the author, printing cannot be 
held back owing to the strict prese-schedule imposed in bringing out the 
Journal every month. Accepted papers may be referred back to the 
author in case the requisite types are not available to compose the textual 
and mathematical notations and other details. In such a case, the author 
may be required to indicate alternative г notations or redraft the paper 
with alternative symbols. 


15. In the section ‘Acknowledgments’, the author should indicate clearly the 
initials and names of person/s who have assisted him in the preparation 
of the paper and his/their designation/s as as other sources of 
information from which matter has been drawn upon. 


16. The decision of the Institution to accept or reject a paper is fmal. A paper 
may be returned to the author for redrafting or revision if considered 
necessary. The author will be informed by a letter when his paper is 
approved. At that stage, however, the specific month of its publication 
cannot be given. 


17. If the paper is written by a single author, he will receive 25 complimentary 
copies of reprint of the paper after publication ; if written by two authors, 
each author will receive 15 copies; and if written by more than two 
authors, each author will receive 10 copies. Extra copies of reprint will 
be supplied on payment, if request is made within 15 days of the author 
being informed of the acceptance of his paper for publication. Ot 
tracings and photographs will be returned to the author, as far as! 
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poesible, in the same condition as they аге recetyed from the press. The 
Institution accepts no responsibility for damage to such tracings and 
- photographs caused by circumstances beyond its control. 

18. Articles published in the Journal or Bulletin can be reprinted elsewhere 
provided prior permission-is obtained from the Institution. Such 
reprinting must carry the correct title of the article and name, etc. of the 
author as they appear in Ње origmal and the Journal/Balletin where it is 
published and its volume, number, part and month and year. Requests 
for blocks of illustrations for making such reprints cannot be complied 
with, 

19. Complimentary reprints of discussions on papers published in the Journal 
will not be supplied. 

20. A paper approved by a Division/Group Chairman for publication in a 
particular Division or Group cannot be transferred to any other Division 
or Group. 

21. Only papers written by Corporate Members and printed in the Journal 

. will be eligible for awards and prizes. 
22. Papers by non-members are also considered for publication, if approved. 


23. These rules are specifically made by the Council to facilitate proper 
manuscript preparation and quick dispoeal of papers approved for publi- 
cation. Papers which do not conform with these may be rejected on 


receipt. 


The Sir R. N. Mookerjee Prize 
The Sir R. М. Mookerjee Prize was instituted in 1936 and is available for the best 
paper read by a Student at each Local Centre of the Institution. The value of the prize 
is Rs. 50.00. Students may submit papers to their Local Centre for approval of 
the Committee, or read them at a meeting of their Centre and subsequently get them 
approved. The paper adjudged to be the best will be given the prize, which will be in 
the form of books, instruments, etc., of a value not exceeding Rs. 50.00. 


Draft Indian Standards 
The following Draft Indian Standard has been issued recently. 


1. Draft Indian Standard Specification for Hexagonal Bolts and Nuts (M42 to M150) 
—Doc : EDC 27 (1035). i 

This Standard covers the requirements of hexagonal bolts and hexagonal nuts of 
thread diameters 42 to 150 m. 


Members may send their comments on this draft Standard before November 30, 
1965, to Dr. S. P. Luthra (M), ee 
Indian Institute of Technology, Hauz Khas, New Delhi 16. 
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2. Draft Indian Standard Specification for P.V.C. (Vinyl) Asbestos Floor Tiles— 
Рос: BDC 50913) 


3. Draft Indian Standard Specification for Flexible P.V.C. Flooring—Doc : BDC 
5(914) : 


4. Draft Indian Standard Specification for Polystyrene Wall Tiles—Doc: BDC 5 
(989) 


5. Draft Indian Standard Methods of Test for Plastic Floorings and Wall Tiles— 
Doc : BDC 5 (1038) 


These standards specify requirements for smooth surfaced homogeneous P.V.C. 
(Vinyl) asbestos floor tiles. 


Members may send their comments on these Draft Standards before December 1, 
1965, to Shri O. S. Murthy (M.), General Manager Western Railway, Church Cate, 
Bombay |, who is the Institution representative on the Sectional Committee dealmg with 
these Draft Standards and a copy to Shri K. К. Nambiar (M.), Chairman, Civil Engi- 
neering Division, c/o Concrete Association of India, Cement House, 121 Queens Road, 
Bombay 1 í 


6. Draft Indian Standard Specification for Brass Tubes for General Purposes (Second 
Revision of LS. : 407-1961)—Doc : SMDC 11 (666) 


7. Draft Indian Standard Specification for Brass Bars, Rods and Sections Suitable 
for Forgings—Doc : SMDC 11 (597) А 


These Standards cover the requirements of solid drawn brass tubes for the manu- 
facture of hard type inflators and other general purposes. 


Members may send their comments on these Draft Standards before December 5, 
1965, to Dr. G. P. Chatterjee (M), Chief Metallurgist, Durgapur Steel Project, Durga- 
pur 2, District Burdwan, West Bengal, who is the Institution representative on the 
Sectional Committee dealing with these draft Standards. 

8. Draft Amendment No. | to I.S.: 2517-1963 Specification for Bright Bars for 
Threaded Components —Doc : SMDC 5 (644) 


9. Draft Amendment No. 2 to L.S. : 2830-1964 Specification for Carbon Steel Billets 
for Re-rolling into Structural Steel—Doc : SMDC 5 (699) 


Members may send their comments on these amendments before December 20, 
1965, to Shri J. С. Bodhe (M.), Consulting Engineer, 24/28 Dalal Street, Fort, 
Bombay 1, who is the Institution representative on the Division Council dealing with 
them, and a copy to Shri К. К. Nambiar (M.), Chairman, Civil Engineering Division, 
c/o Concrete Association of India, Cement House, 121 Queens Road, Bombay |, 

Copies of the draft Indian Standards may be obtained from the office of the Indian 
Standard Institution, 9 Bahadur Shah Zafar Marg, New Delhi; or from its branch 
offices at 2332 Dr. Dadabhoy Naoroji Road, Bombay 1; 11 Sooterkin Street, 3rd Floor, 
Calcutta 13 ; 2/12 First Line Beach Madras ; or 14/69 Civil Lmes, Kanpur. 
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INSTITUTION NEWS 
Central Metric Cell in the National Buildings Organization, New Delhi 
Consequent upon the business meeting on metric changeover ш building industry 
of the National Building Organization (N.B.O.) held in New Delhi in April 1965, a 
Central Metric Cell has been started in August 1965. The functions of the Cell are: 


1. To scrutinize the specifications prepared by State Cells so that they are 
converted into metric system in rationalized metric units according to the 
standards and codes laid down by the Indian Standards Institution ; 

2. To prepare nomenclature ‘for schedules of rates in accordance with the 
standards and codes laid down by the Indian Standards Institution. 
These nomenclatures will be adopted by the State Governments with 
minor adjustments to suit local conditions ; 


3. To collect, collate and disseminate information on metric changeover in 
building industry to various State Cells ; and 
4. To undertake as а long term project the rationalization and standardization 
of data for various items of work on regional basis in collaboration with 
the Indian Standards Institution. 
The Central Metric Cell will start a monthly Metric Bulletin shortly. 
Members may send any draft specifications, schedules, etc. to this organization 
for scrutiny and comments so that they are converted into metric umits according to the 
standards and codes laid down by the Indian Standards Institution. 


School of Research and Training in Earthquake Engineering, Roorkee 


The School of Research and Training in Earthquake Engineering at the University 
of Roorkee, has now completed five years of useful activity. Some of the more impor- 
tant work done by the School relates to the strengthening of brick buildings and water 
towers against earthquake forces, design of machine foundations, and failure of founda- 
tions of dams during earthquakes. The School is also studymg methods by which 
dissipation of vibration will be possible in engineering structures. Success has already 
been achieved in this direction in simple cases. 

The School has designed and manufactured several pieces of instruments for 
research work resulting in considerable saving of foreign exchange. A long term 
programme of collecting data on the response of structures during strong earthquakes 
has been undertaken by establishing Structural Response Recorder Stations at various 
places in India. The data obtained from these recorders are expected to improve 
the design methods and result in overall economy in the long run. 

Work on the study of wave propagation in media of different elasticity to deter- 
mine attenuation of energy in their path and residual energy responsible for shaking of 
structures is being carried out. Study of tectonic features of seismic regions in different 
parts of India is also proposed. In addition to research work, the School also tenders 
technical advice to various Government departments and private industries in the 
design of engineering structures to resist earthquake forces. 
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The School has also established itself аз a centre of advanced training. Two 
Yogoslav engineers are undergoing traning at present in the School on Unesco 
fellowships. Specialized training courses are arranged periodically to Indian engineers 
from State and Central organizations as well as private and public undertakings and 


universities. 





FORTHCOMING CONFERENCES 


Tenth Irrigation and Power Seminar, Durgapur, 
October 29-November 2, 1965 


The Tenth Irrigation and Power Seminar scheduled to be held at Durgapur from 
October 29 to November 2, 1965 (as published in the Bulletin dated August 1965, 
p. 22) has been postponed. The future date of the Seminar will be announced when 
available. 


Symposium on ‘Metallurgy of Substitute Ferrous and 
Non-Ferrous Alloys’, Jamshedpar, 1966 


The National Metallurgical Laboratory, Jamshedpur, will hold a Seminar on 
‘Metallurgy of Substitute Ferrous and Non-Ferrous Alloys’ at Jamshedpur in early 1966. 


The Symposium will cover the following grounds : 

1. Theoretical principles of substitution of ferrous and non-ferrous metals and 
alloys in relation to metallurgical characteristics and physical properties 
of end products. 

2. Development of substitute ferrous and non-ferrous alloys in general in 
different countries in times of peace and emergency including require- 
ments of stock-pilling. 

3. Development of ferrous and non-ferrous substitute alloys under Indian 
conditions of raw-materials and market requirements. 

4. Practical aspects of substitution of ferrous and non-ferrous metals in relation 
to industrial production and fabrication parameters. 

5. Special purposes substitute alloys developed for specific applications such as 
for light armour, alumintum alloy cartridge cases, substitute stainless and 
high speed steels, etc. 

6. Study of economics of substitution of ferrous and non-ferrous metals under 
Indian conditions in the beckground of world conditions in general. 

7. Standard specifications for substitute ferrous and non-ferrous alloys. 

Further details can be obtained from the Director, National Metallurgical Labora- 
tory, Jamshedpur 7. 
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Chemistry, Brussels, September 10-21, 1966 
° The 36th International Congress on Industrial Chemistry, will be held in Brussels, 
Belgium, from September 10 to 21, 1966, under the auspices of the Society de Chimie 
Industrielle, having its head office in Paris. 
The scientific programme includes : 
]. Organization of Research: Research ; and Documentation and information 
2. General Technical Problems of Chemical industry: Analysis methods and 
apparatus ; Chemical engmeering—regulation—cold ; Corrosion ; Waters— 
air—fight against pollution ; and Lubrication and lubricants, 

3. Fuels: Solid fuels ; Liquid fuels ; and Gaseous fuels. 

4. Nuclear Sciences: Energy reactors and fuel cycles ; and Radioisotopes and 
advanced reactors. 

5. Metallurgy: Ferrous metals ; and Non-ferrous metals. 

6. Mineral Chemicals Industries: Heavy chemical industry ; and Miscelle- 
neous chemical industries. 

7. Silicates Industry: Cements; Glassmaking—enamelling ; and Ceramics— 
bricks. | 

8. Petrochemistry and Coal Chemistry: Petro chemistry ; and Coal chemistry. 

9. Photographic, Pharmaceutical and Dyestuffs Industries: Photographic 
products—dyestuffs—intermediary organic products ; and Pharmaceutical 
products. : 

10. Miscellaneous Organic Industries: Plastics—elastoners—textile fibres—~ 
cellulose—glues and gelatines; Powders and explosives; Paint—varnish and 
printing inks; Fatty materials—soaps and detergents ; and Perfumes and 
derivatives. 

11. Food and Agricultural Industries : Fermentation industries ; Miscellaneous 
food industries; and Phytopharmaceutical—industries application of 
fertiliser. 

12. Industrial and Social Organization : Industrial and social organization. 

Members wishing to contribute papers may notify the General Secretariat of the 
36th International Congress before December |, 1965, and submit the papers before 
April 1, 1966. 

Further information can be obtained from the General Secretariat, 36th Interna- 
tional Congress on Industrial Chemistry, 49 Square Marie-Louise, Brussels 4, Belgium. 


Seventh International Water Supply Congress and 
Exhibition, Barcelona, October 3-7, 1966 
The Seventh International Water Supply Congress will be staged in the Palacio de 
Las Naciones, Barcelona, Spain, from October 3 to 7, 1966. 
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Following on the success of the Exhibition at the Sixth Congress in Stockholm in 
1964, the Barcelona Congress will also feature an International Exhibition of equipments 
and services used for the purposes of public water supply. This will form an integral 
part of the Congress. 


The floor space inside the Congress Hall which can be rented to exhibitors will 
amount to approximately 1,150 m.* in all, and there will be 332 m.! of space available 
in the open outside the Hall for displaying large exhibits. 

Well over 1,000 members and officers of public water supply undertakings from 
all over the world are expected to attend the Seventh International Water Supply 
Congress and Exhibition in Barcelona. 


The International Water Supply Association has already 36 member-countries 
and most of them are expected to be at the Congress in force. 


The scientific programme for the Congress will comprise : 

(a) A general International Report on each of the following four subjects : 
(1) Multipurpose water schemes, (i) Methods for determination of 
safe yield and compensation water from storage reservoirs, (iii) 
Occurrence, significane and control of organisms in distribution 
systems, and (iv) Manpower problems. | 

(b) A paper on each of the following eleven special subjects : (i) Desalting, 
(и) Practical measures for the protection of water catchments against 
infiltration of hydrocarbons and pollution by radioactive products, 
(ш) Treatment of water before infiltration and modification of water 
quality during its passage underground, (iv) Interpretation of 
pumping tests on wells, (v) Long distance pipelines, (vi) Booster 
installations in distribution systems, (vi) Principles of complex 
calculation of water supply systems using computers, (viii) Calculation 
of water hammer and transient phenomena by electronic computers, 
(ix) Protection of public water supply systems against pollution by ` 
water returns; (x) Modern theory of filtration, and (xi) Treatment 
and use of sludge. 

(с) Two Plenary Sessions of the Congress: one on Limnology and its 
Application to Potable Water Supplies, and one on Problems of water 
supply in Developing Countries. | 

(d) A 'Corrosion Day' for specialists in the study of correction and protec- 
tion of underground pipelines. 

(e) Specialists' meetings of chemists and bacteriologists. 

There will also be a full programme of social functions and excursions during the 
Congress week and а number of tours will be кш for the week following the 
Congress. 

Any firm that wishes to receive full details of the Exhibition and have the oppor- 
tunity of taking space may write to the Secretary General of the International Water 
Supply Association at 34 Park Street, London, W.1. 
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2 - BOOK ACKNOWLEDGMENTS | : E 


Analysis of Continuous Beams and Rigid Frames. E 5. Dravid. Asia 
reminds Bombay, Rs. 9, 1965, 95 pages. 

The book attempts to present Kani's method of rotation contribution for ihe 
structural analysis of continuous beams and multistoreyed frames with the help of 
the well-known slope deflection, equations of individual storeys. The subject matter 
is graded to cover the range of usual cases in logical sequence. Worked out examples 
are given at the end of cach chapter to help the reader understand the subject better. 


2. Composite Construction in Steel and Concrete. H. T. Yan. Orient Long- 
mans Lid., Calcutta, Rs. 16, 1965, 210 pages. 

Included im this book is information on design and construction of simply 
supported, continuous, plain and haunched composite beams. Phased casting of 
concrete, prêstressing, cambering and the effects of -propping are also dealt with, 

3. Estimating and Costing m Civil Engineering. B. N. Dutta. Published by the 
author. Rs. 14, 6th edition, 1965, 672 pages. 

This sixth edition of the book has been revised and enlarged and presented in 
metric system to make it up-to-date and useful to students, teachers, engineers, archi- 
tects and others in the profession. The simple method and a method known as ‘centre 
line method’ of estimating are mentioned and the centre line method has been perfected 
and many illustrations of buildmg estimates have been solved by both these methods 
without any difference in the result. The chapter on specifications has been revised 
and detailed specifications have been written pointwise. A number of selected questions 
and exercises in the metric system have been added. 

4. Design of Houses. Published by Sahu Cement Service, New Delhi, Rs. 8, 1965. 

This book deals with designs of low-income group, middle income group and upper 
income group houses. It contains twelve designs of houses for each income group and 
is intended to help not only the architect, the engineer, the overseer and the supervisor, 
but the educated layman in planning and constructing houses to suit individual 
needs. s 
5. Engineering Drawing. коне йлн. Deg: dian OR Delhi, 
Rs. 12.50, 1965, 330 pages. 

The book lays stress on the fundamental principles of plane and solid qeameliy: 
machine drawing and also building drawing. The text is illustrated by pictorial views, 
and is essential to build up the basic concepts. 

6. Long-Term Storage—An Experimental Study. H. E. Hurst, R. P. Black 
and Y. M. Simaika. Constable & Co. Lid., London, 30s. 1965, 146 pages. 

The author has described in this book the method of investigation employed to make 
the fullest possible use of the waters of the Nile which involves the question of the volume 
‘storage required. The principles established are, of course, applied only to the storage 
of water, but they apply to storage generally and also to some of those cognate problems 

where it is assumed that the events are independent and randomly distributed. This 
publication will be of use to water engineers and other engineers who have to deal 
With problema of storage.. L... - ПОЛЕ Ы. DET 
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7. Variational Techniques in Electromagnetism. Laurent Cairo and Theo 
Kahan. Blackie & Son Lid., London, 27s. 6d. 1965. 152 pages. 

This book discusses the application of variational methods of electromagnetic wave 
propagation, particularly at conducting surfaces and in waveguides. These methods 
often enable quantities such as the characteristic impedance of a line, the proper 
frequency of a cavity and the equivalent capacitance of a waveguide obstacle, to be 
approximately evaluated. 

8. Practical Solution of Torsional Vibration Problems. Vol: 3—Strength Cal- 
culations, 3rd edition. Chapman & Hall Ltd., London, £6, 1965, 697 pages. 

This book deals with the strength and selection of materials for transmission 
shafting, crankshaft design, materials and production methods; and the control of torsional 
vibration by adjustments of the mass/elastic characteristics of the system; and concludes 
with an introduction to the subject of flexible couplings. The detailed treatment of the 
design of engine crankshafts makes this book particularly valuable to the engine 
designer. 

9. fne e HM A. Е. Burstall Faber and Faber, 
London, 18а. 456 pages. 

This book makes mention of the many great inventions in machines and mecha- 
nical processes used in Egypt, China, Mesopotamia, Greece, Rome, and the Arab world. 
The nine chapters in the book deal with mechanical engineering developments in the 
successive periods of history. The periods become shorter as we approach the present 
day and the pace of advance accelerates. Each chapter includes sections on (i) materials 
available to the mechanical engineer, (ii) tools, (ii) mechanism and machines for mechani- 
cal transmission of power and motion, (iv) fluid machinery, and (v) heat engines. General 
comments on the state of science and civilization at each period precede these sections. 
An account of the foundation and growth of application of the sciences of thermody- 
namics, mechanics and metal cutting, and of the development of automatic control mass 
production and aeronautics bas also been included. 


PUBLICATIONS RECEIVED 


A copy of the Information Bulletin No, 35 entitled ‘The application of the Yield- 
line Theory to Calculations of the Flexural Strength of Slabs and Flat Slab Floors’, 
has been received from the Cement and Concrete Association, 52 Grosvenor Gardens, 
London S.W, 1. Priced at £3, the first section of the Bulletin contains а complica- 
* tion of the various formulae relevant to the collapse of slabs according to yield line 
patterns, and the second section is devoted to a series of examples showing the application 
of the various formulae to certain forms of construction. The third section gives a 
summary of the experimental work that has been carried out so far in Germany, 
France and the United States on the subject of yield line patterns m slabs. The results 
are briefly compared with those calculated to yield Ime theory. 

A copy of a publication entitled "The Role of Patents in the Transfer of Technology 
to Developing Countries’ has been received from the Oxford Book Co., 17 Park Street, 
Calcutta 16, Published by the United Nations and priced at $1.50, the publication is 


BULLETIN 35 
in two parts : the first part describes major characteristics of patent systems, and the 
second part deals with the effects of patterns on the economies of under-developed 
countries. 

А copy of a publication entitled "The Development of Groundwater Resources with 
Special Reference to Deltaic areas' has been received from the Oxford Book Co., 17 Park 
Street, Calcutta 16. Published by the United Nations and priced at $3, the publi- 
cation consists of three parts. Part | contains the report of the Regional Seminar on the 
Development by Groundwater Resources with Special reference to Deltaic Areas, held 
at Bangkok in April-May 1962. Part 2 contains lectures by consultants on ground- 
water resources, and Part 3 contains the papers submitted to the above Seminar. 


CORRIGENDUM 
“TO VOL. 15, NO. 1, SEPTEMBER 1965 


Page 123, line 32, instead of ‘Shri C. D. Joglekar (Non-member), please read 
‘Shri G. D. Joglekar (Member). 
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EMPLOYMENT SERVICE 
This service is intended for the benefit of members of the Institution and 
It is hoped that employers will make full use of this service to obtain their 
A small charge of Rs. 5 per insertion will be made to members for notices 
appearing in the ‘Situations Wanted’ column. 
In the ‘Situations Vacant’ column, a charge of Rs. 2 per line will be made. 


Replies to advertisements should be addressed to Employment Service, 
The Institution of Engineers (India), P. O. Box No. 669, Calcutta 20, except 
where otherwise stated. 


SITUATIONS WANTED 


FIRST CLASS LEE, Student of the Institution of Engineers (India), age 26 years, with more than 
six years experience in electric motors and control gears, plant power supply installations, electric, electronic 
and hydraulic instruments and meters, hydraulic machinery, and works connected with research and develop- 
ment, technical correspondence, looking for a job, challenging in research and development (Defence/civil) 
or industrial organization (Office ref. 206). 


CIVIL ENGINEER, BE, Grad. LE., 26 years old with good physique, having nearly four years of 
experience іп a government organization as Assistant Engineer (Сезе I), in planning and investigations (including 
diamond drilling for foundation exploration) for dams and power houses, soil sampling and testing, conducting 
field tests for soil investigations including installations of piezometers, also in inspection of construction of 
R.C.C. structures, at present studying for М, Tech, in Soil Mechanics and Foundation Engineering, is 
available for employment from May 1966, Salary expected Rs. 800 p.m. (Office ref. ES. 207) 

YOUNG ELECTRICAL ENGINEER, age 22i years, possessing first clase Diploma in Electrical 
Engineering with Distinction and passed Sections A and B of the Associate Membership Examination of the 
Institution of Engineers (India) in Electrical Engineering, also doing A.M.LE. (India), (Mech.), Graduate 
of the Institution, having 3 years experience in designing, planning, estimating, erection and main- 
tenance of electrical installations in residential, commercial and office buildings including Lifts, compound 
lighting, lighting arresters, etc; bard working, stout and of pushing nature, promotion expected soon in the 
present job; seeks a suitable change with bright prospectus in а leading concern of repute. Salary acceptable 
Rs. 750 May consider a little lem also if selected for some specialized training wih bright future promised. 
(Office ref. ES. 208) 

А B.Sc., recently passed the Sections А and B of the Associate Membership Examination of the Institution 
of Engineers (India) in Metallurgy; with over seven years experience in industry conversant with planning, 
production and labour handling; keen aptitude for any branch of metallurgy; seeks and suitable offer for the 
qualifications and experience. (Office ref. ES. 209) 


YOUNG MECHANICAL ENGINEER, passed Sections A and B of the Associate Membership 
Examination of the Institution of Engineers (India), age 26, having 74 years experience in overhauling 
and maintenance of LC. engines, air compressors, water pumps, machine tools, cranes, preventive 
maintenance of all plants and machines ; and installation of machines and machine shop work. At present 
drawing Rs. 450.00 in a well reputed British company, seeks a suitable change апу where in India, 
(Office ref. ES. 210) 
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No. AGM 46 


Of Gingineers (Эши) 


8 Gokhale Road, Calcutta 20 


December 5, 1965 


The Forty-Sixth Annual General Meeting of the Institution of Engineers 
(India) will be held in the building of the Bihar Centre, Hardinge Road, Patna, 
on Saturday, 29th January, 1966, at 3.30 p.m. 


\ 


AGENDA 


1. To confirm the minutes of the Forty-Fifth Annual General Meeting 
(circulated in the April 1965 issue of the Bulletin of the Institution, 
pages 4-31). 

2. To receive the Annual Report of the Council (printed in abstract in 
the November 1965 issue of the Bulletin of the Institution, 
pages 1-7, and the Audited Accounts for the year ended August 
31, 1965 (will follow). 


3. To receive the report of the Council on the election for the session 
1966-67 of (i) the President ; and (ii) members of the Council. 


4. Toappoint Auditors for the year 1965-66 and to fix their remunera- 
tion. 


< 


В. Seshadri 
Secretary 


FORTY-SIXTH ANNUAL GENERAL MEETING 
PATNA, JANUARY 29-FEBRUARY 5, 1966 


Preparations are in full swing to celebrate the 46th Annual Convention 
of the Institution at historic Patna during the week January 29-February 5, 
1966. For the second time, the Bihar Centre, which will have the honour to 
act as hosts to the Convention—the 30th Annual Convention was held in 
Patna in January 1950, extends to you a cordial welcome. 

Special events to be held during the Convention will provide a supporting 
programme worthy of the occasion. А Seminar on 'The Role of the Engineer 
in the Fourth Five Year Plan' will supplement the usual Paper Meetings in 
the various Divisions and Groups. Other features include popular lectures, 
talks and panel discussions on technical subjects and professional problems 
of topical interest. 

The festive Convention programme will also feature social and cultural 
functions and entertainment. А concurrent social programme is also being 
planned for ladies accompanying delegates. 

An important adjunct to the technical programmes will be informative 
study tours to industrial plants and projects, and engineering research centres 
in Bihar, and visits and excursions to ancient relics of history and culture. 

'To ensure that their visit to Patna is rendered pleasant intending delegates 
are requested to return the Acceptance Form at the end of this programme 
indicating their acceptance on or before Friday, December 31, 1965, so that 
their reservations and other requirements are taken care of in good time. 
A separate Acceptance Form is given for the use of ladies accompanying 
delegates. 

Delegates will please note that Patna's cold will be fairly intense even in 
February. They are therefore advised to bring their warm clothing. Further, 
it is essential that they bring their own mosquito-curtains as mosquito-trouble 
is rather severe here. 

Memberscare aware that rail concession has been withdrawn by the 
Railway Board due to the National Emergency. However, as a result of the 
efforts made by the Headquarters to secure a resumption of the concession, 
the Railway Board has been pleased to extend, as a special case, rail concession 
to persons attending this Convention at Patna on production of the requisite 
certificate form from the Secretary of the Institution. The conditions of the 
rail concession are given on p. ix and the Certificate Foım to be completed by 
the delegates is attached at the end of this programme. | 


THE ANNUAL GENERAL MEETING 
Business Session 
The Business Session of the 46th Annual General Meeting will be held at 
3.30 p.m. on Saturday, January 29, 1966, in the building of the Bihar Centre, 
The Institution of Engineers (India), Hardinge Road, Patna. 
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Inaugural Session 


The Inaugural Session of the 46th Annual General Meeting will commence 
at 9.00 a.m. on Sunday, January 30, 1966 at Bharatiya Nritya Kala Mandir, 


Patna. 


CONVENTION PROGRAMME 


Saturday, January 29, 1966 
8.30 a.m. to 1.00 p.m. 
2.00 p.m. to 4.00 p.m. 


9.30 a.m. to 11.45 a.m. 


11.45 a.m. to 12.00 noon 
12.00 noon to 1.00 p.m. 


1.00 p.m. to 2.00 p.m. 
2.00 p.m. 
2.30 p.m. to 3.00 p.m. 


3.30 p.m. to 4.30 p.m. 


4.30 p.m. to 5.00 p.m. 
5.30 p.m. 


Sunday, Jannary 30, 1966 
9.00 a.m. to 1.00 p.m. 


2.00 p.m. to 4.00 p.m. 


Registration of local* and outstation mem- 
bers and visitors attending the Seminar 
on 'The Role of the Engineer in the 
Fourth Five Year Plan', at the Bihar 
Centre, Hardinge Road, Patna 


First Session of the Seminar at the Bihar 
Centre 


Coffee 


Second Session of the Seminar at the Bihar 
Centre 


Lunch 


Meeting of the Indian National Committoe 
for the World Power Conference at the 
Bihar Centre 


Adjourned Meeting of the 1965-66 Council 
at the Bihar Centre 


Business Session of 46th Annual General 
Meeting at the Bihar Centre 


Tea 


A Talk on ‘Bio-Engineering’ by Shri 
J. G. Bodhe (M.), Member of Council, at 
the Bihar Centre 


Registration of local and outstation 
members and visitors (continued) at the 
Bihar Centre 


Registration of local and outstation mem- 
bers and visitora (continued) at Bihar 
College of Engineering, Patna 


+ Local members (from Patma) are requested to get themsalves registered at the Bikar Centre, 
Hardinge Road, Patea, by Jannary 24, 1966, the latest. Registration of local members may 


not be accepted after this date, 


PROGRAMME OF 46TH ANNUAL CONVENTION ui 


9.00 a.m. to 11.45 a.m. Inauguration of the 46th Annual General 
Meeting at Bharatiya Nritya Kala 
Mandir 

11.45 a.m. to 12.00 noon Coffee 

12.00 noon to 1.00 p.m. The Ninth Sir Mokshagundam Visvesva- 


raya Lecture by Dr. T. Sen, Past- 
President, at Bharatiya Nritya Kala 


Mandir 
1.00 p.m. to 2.00 p.m. Lunch 
2.30 p.m. to 4.30 p.m. Inauguration of the Seminar on ‘The Role 


of the Engineer in the Fourth Five Year ` 
Plan' at Bharatiya Nritya Kala Mandir 


Thírd Session of the Seminar at Bharatiya 

Nritya Kala Mandir 
4.30 p.m. Tea 

Visit to Rajgir by special train or special 
bus (for delegates not participating in 
Outstation Tours). Bath in Sulphur 
Springs at 7.30 p.m. Dinner at 8.30 p.m. 
and rest in train or Rest House 


Monday, January 31, 1966 
6.30 a.m. Leave Rajgir for Nalanda (visit to last for 
nearly 2 hours) Leave for Patna by 
special train or bus 
9.00 a.m. to 11.45 a.m. Fourth and Final Session of the Seminar at 
Bihar College of Engineering 
11.45 a.m. to 12.00 noon Coffee 
12.00 noon to 1.00 p.m. Address by Division/Group Chairmen and 


Paper Meetings in the Public Health En- 
gineering Division; Prestressed Concrete 
Group; Shell Structures Group; Me- 
chanical Engineering Division; Indus- 
trial Engineering Group; Aeronautical 
Engineering Group; Chemical Engineer- 
ing Division; Electronics and Telecom- 
munication Engineering Division; and 
Automatic Control Group at Bihar 
College of Engineering 

Seminar (to be continued as necessary) at 
Bihar College of Engineering 


1.00 p.m. to 2.00 p.m. Lunch 
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2.30 p.m. to 4.00 p.m. 


4.00 p.m. to 4.30 p.m. 
4.30 p.m. to 6.30 p.m. 


7.00 p.m. to 9.00 p.m. 


` 


Tuesday, February 1, 1966 
9.00 a.m. to 10.30 p.m. 
10.30 a.m. to 11.00 a.m. 


11.00 a.m. to 1.00 p.m. 


1.00 p.m. to 2.00 p.m. 
2.00 p.m. to 4.30 p.m. 


4.30 p.m. to 5.30 p.m. 


6.00 p.m. to 8.00 p.m. 


Wednesday, February 2, 1966 
9.00 a.m. to 10.00 a.m. 


Paper Meetings (to be continued as neces- 
sary) at Bihar College of Engineering 
Seminar (to be continued as necessary) at 

Bihar College of Engineering 


“At Home' 


Students’ Session—(1) General, and (2) 
Technical* at Bihar College of Engi- 
neering 

Variety Entertainment in aid of National 
Defence Fund at Bharatiya Nritya Kala 
Mandir 


: Meetings of Panels for Study of Engineer- 


ing Subjects of Common Interest at 
Bihar College of Engineering 


Meetings of the Division Boards at Bihar 
College of Engineering 

Address by  Division/Group Chairmen 
and Paper Meetings in the Civil En- 
gineering Division; Roads and Road 
Transportation Group; Railway En- 
gineering Group; Mining and Metal- 
lurgy Division; Petroleum Engineering 
Group; Electrical Engineering Division; 
Nuclear Engineering Group; and Marine 
Engineering and Shipbuilding Group at 
Bihar College of Engineering 

Lunch 


Paper Meetings (to be continued as neces- 
sary) at Bihar College of Engineering 

‘At Home’ 

Variety Entertainment in aid of National 
Defence Fund at Bharatiya Nritya Kala 
Mandir 


Meeting of the Engineering Education and 
Research Committee at Bihar College of 
Engineering 


* Students desirous of presenting papers at this Session should send their manuscripts to the 
Headquarters Office at Calcutta not later than Friday, December 31, 1985, 
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9.00 a.m. to 12.00 пооп 


12.00 noon to 1.00 p.m. 


1.00 p.m. tà 2.00 p.m. 
3.00 p.m. to 3.30 p.m. 


3.30 p.m. to 5.00 p.m. 


7.00 p.m. to 10.00 p.m. 
Thursday, February 3, 1966 
9.00 a.m. to 1.00 p.m. 


Friday, February 4, 1966 
Saturday, February 5, 1966 


Paper Meetings (to be continued as neces- 
sary) at Bihar College of Engineering 

Seminar (to be continued as necessary) at 
Bihar College of Engineering 

Closing Session of the 46th Annual General 
Meeting at Bihar College of Engineering 

Lunch | 

Meeting 0f Ше 1966-67 Council at Bihar 
College оЁ Engineering 

Local Visits for delegates participating ın 
Outstation Tours 

Commencement of Outstation Tours 


Local Visits for delegates not participating 
in Outstation Tours 


Outstation Tours in progress 


Conclusion of Outstation Tours and dis- 
persal 


PROGRAMME OF INAUGURAL SESSION OF THE CONVENTION TO 
BE HELD AT PATNA, ON SUNDAY, JANUARY 30, 1966 


The itemized details of the Inaugural Session of the Convention to be held 
on Sunday, January 30, 1966, are given below. 


(1) 9.00 a.m. The Chief Guest arrives. 
Introduction of the Chief Guest to the Council by the 
retiring President, Prof. N. S. Govinda Rao, and the 
President-Elect, Shri B. P. Kapadia. 
(2 9.15 a.m. Group photograph of the Council with the Chief Guest. 


(3) 9.25 a.m. Welcome to the Convention by the Chairman of the Recep- 
° tion Committee. 


(4) 9.35am. Announcement of Prizes by the retiring President, 
Prof. N. S. Govinda Rao and their award by the Chief 


Guest. 


(5) 9.45 a.m. Conferment of Honorary Life Memberships. 


(6 9.55 a.m. Introduction of the President-Elect, Shri B. Р. Kapadia, 
by the retiring President, Prof. N. S. Govinda Rao. 


(7 10.05 a.m. Presidential Address by Shri B. P. Kapadia. 
(8) 10.50 a.m. Inaugural Address by the Chief Guest. 
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(9) 11.35 a.m. Vote of thanks by tho Chairman of the Bihar Centre. 
(10) 11.45 a.m. Coffee. 


(11) 12.00 noon The Ninth Sir Mokshagundam Visvesvaraya Lecture by 
Dr. T. Sen. 


(12 1.00 p.m. Vote of thanks to Dr. Sen. 


THE NINTH SIR MOKSHAGUNDAM VISVESVARAYA LECTURE 


*To honour the outstanding achievements of Sir Mokshagundam Visves- 
varaya in the field of engineering, the Lecture will deal with a cultural subject 
allied to engineering and will be of interest to all engineers’, This Lecture 
was initiated and established by the Institution in 1957. 


The Ninth Sir Mokshagundam Visvesvaraya Lecture will be delivered 
by Dr. T. Sen, Past-President, following the Inauguration of the Convention, 
at 12.00 noon. 


SEMINAR ON ‘THE ROLE OF THE ENGINEER IN 
THE FOURTH FIVE YEAR PLAN’ 


This Seminar will be held in four sessions and will be inaugurated at 
2.30 p.m. on Sunday, January 30, 1966, by Bharatiya Nritya Raf Mandir. 
The topics for discussion were detailed in the September 1965 issue of the 
Bulletin. The titles of papers and other contributions submitted and selected 
for discussion will be announced if available in time. 

History has repeatedly shown that a nation’s industrial capacity deter- 
mines, to a degree, its ability to survive. Agriculture has been the cornerstone 
of all great civilizations and irrigation one of the greatest civilizing influences. 
Engineering feats have aided the development of the most powerful civili- 
zations. The story of engineering is also the story of a creative civilization 
bent upon knowing the unknowable, doing the impossible and taming the 
untamable. Engineering is the art of skilful approximation ; the practice of 
gamesmanship in its highest form. In the end, it is a broad enough means 
of combining disciplined judgment with intuition, courage with responsibility 
and scientific competence within the practical aspects of time, cost and talent. 
Present day engineering has done much to conserve time, manpower and 
natural resources ; to build a flourishing society and add to its productivity; 
to re-orient life and promote the welfare of mankind ; to raise the standards 
of living by providing more and better goods at less cost ; and to substitute 
machines for manual labour and turn nature’s infinite variety into miraculous 
uses. 


We stand at a critical juncture in our country’s long range programme 
of economic development—a programme of rejuvenation for the attainment 
of a socialistic pattern of society, a programme for varied and many-sided 
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socio-economic developments. The accomplishments of this programme in 
the next few years will determine the country's political future and its bearing 
on the future of other Asian and African countries as well. Indeed, the 
picture of our problems is a very mixed one. In many ways, ours is still a dual 
society in which an industrializing urban minority is drawing away from a 
stagnating traditionalist rura] community. We have had nearly 20 years of 
systematic and constitutional development planning which has brought t to us 
& good deal of dignity and material progress. 


The developments in the technological world of tomorrow are made by 
the engineer of today. In his public assignments, the engineer's responsibility 
is enormous, his interests are to be careful, economical and efficient. He must 
be more than a pure technician to be truly successful, to make his contribution 
to the building of the human spirit. He must shoulder the burdens of an 
outlook that generate strength and grandeur not only in the discovery of facts 
but in their application ; not in receiving but in giving ; he has to continually 
regenerate contemporary knowledge and technical skills to bale out drudgery 
and insufficiency ; and he must optimize for a social end an economic and 
workable answer to a multivalued situation. The fleld of his activities is very 
broad—he must deal with people, directing their activities. To sum up, the 
engineer is both product and producer of our exciting times. It is said that 
the engineer is ‘one who can do well with one dollar what any blunderer can 
do after a fashion with two'. 


In the face of enemy aggression, there has arisen an emergent nced for a 
closer coordination between the country's defence requirements and develop- 
ment efforts and the part the States are expected to play—an intensive defence- 
oriented plan based on re-allocation of priorities to ensure the maximum 
. contribution vital to the country's defence challenge and crash programmes 
to attain near self-reliance and avoid dependence ; a slashing of expenditure 
and austerity measures in non-essential sectors of the economy, and pooling 
and re-modelling of the manufacturing sector with the possibility of reducing 
imports drastically to obtain military hardware and other material needs ; 
self-sufficiency in food which is no less important than an impregnable defence 
system for the preservation of freedom ; conservation and intelligent use of 
resources ; and restraint on consumption and elimination of waste to fight the 
new complexities that are now swiftly unfolding. Projects examination, 
planning and execution require regimentation and appraisals compatible with 
modern engineering practices and management techniques. Naturally, we canuot 
recur loose budgeting or infructuous expenditure or emotional and detached 
calculations with impunity. Our perspective has distinctly changed. It is in 
these that the country looks up to the engineer, the technologist and the scien- 
tist to fight the way using whatever weapons they have with ingenuity and 
devotion. The cause is noble and with intensive, imaginative effort, it can 
succeed but its success will depend, among other things, on the quality of the 
nation's technical talent and technological advance. 
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In the context of these, the theme of the Seminar is clear. It aims at an 
analysis of the engineer’s role in redressing the imbalances in our Fourth and 
future Plans and the significant contribution he can make in advancing and 
secing to the success of the vast human endeavours we have envisaged. 


The Seminar is expected to be the broadest national forum for. bringing 
together the many experiences of engineers—be they in private practice, public 
utilities, Government service, or educational field—vitally involved in the search 
for solutions and the creation of the necessary atmosphere wherein the seeds 
of new ideas are bound to germinate. 


Procedure for the Seminar 

A selection may first be made of the contributions that are submitted for 
the purpose of discussion at the Seminar. The list of contributions to be 
announced later may include all those received within the prescribed time 
limit, but it does not imply that all of them will be necessarily published. A 
selection will be made of the papers to be printed in the Proceedings of the 
Seminar after the Convention, 


АП the papers included for a Session will be first summarized by a General 
Reporter appointed for the purpose, and may then be thrown open for discus- 
sion after the author has introduced the paper. Authors, if allowed to reply, 
should limit themselves to indicate correction of errors, if any, in their paper ; 
to confirm additional information on the subject which was not available to 
them when the paper was completed ; and to reply to points raised by the 
General Reporter and other speakers. Only written discussions, which are 
received at the conclusion of a Session, will be published in the Proceedings. 


` PAPER MEETINGS OF DIVISIONS AND GROUPS 


A broad programme, featuring extensive technical sessions in the seven 
Divisions and ten Groups of engineering which form the very core of the 
Institution’s functional activities, has been organized. These include Paper 
Meetings (in two full-day sessions and one half-day session) which will present 
and report on papers published in the Journal, during the year, and offer an 
opportunity to survey by discussion and mutual exchange of viewpoints among 
members, the problems and the current trends in these fields and a basis 
for à more unified approach in tackling their implications in the practice of 
engineering. 

Procedure for Paper Meetings 

The Chairman of the Division/Group has absolute control over the con- 
duct of the meeting and will open the proceedings with an Address and outline 
the procedure for discussion on papers. Excepting in some Groups where 
no papers have been published in the Journal and hence papers may be 
announced and allowed for discussion by the Chairmen on the floor of the 
mectings scheduled for them in the Convention programme, or informal 
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The Institution of Engineers (India) 


8 Gokhale Road, Calcutta 20 


December 8, 1965 


In supersession of the Notice given in this issue of the Bulletin of the Forty- 
Sixth Annual General Meeting of the Institution of Engineers (India) to be 
held in the building of the Bihar Centre, Hardinge Road, Patna, which has 
been called on Saturday, 29th January, 1966, at 3.30 p.m., the Forty-Sixth 
Annual General Meeting will now be held on Sunday, 30th January, 1966, at 
11.00 a.m. at the same place. 


AGENDA 


1. To confirm the minutes of the Forty-Fifth Annual General Meeting 
(circulated in the April 1965 issue of the Bulletin of the Institution, 


pages 4-31). 
2. To receive the Annual Report of the Council (printed in abstract in 
the November 1965 issue of the Bulletin of the Institution, pages 


1-7, and the Audited Accounts for the year ended August 31, 1965 
(will follow). 


3. То receive the report of the Council on the election for the session 
1966-67 of (i) the President; and (ii) members of the Council. 


4. To appoint Auditors for the year 1965-66 and to fix their re- 
muneration. 


B. Seshadri 
Secretary 


\ 


FORTY-SIXTH ANNUAL GENERAL MEETING 
PATNA, JANUARY 30— FEBRUARY 6, 1966 


CHANGES AND ADDITIONAL INFORMATION 


The dates of the Forty-Sixth Annual Convention have had to be revised 
because of circumstances beyond control from January 29-February 5, 1966, 
to January 30-February 6, 1966. Certain further alterations in the programme 
have become necessary subsequent to the printing of the approved programme, 
the details of which are contained in this issue of the Bulletin. Members are 
requested to note that the Convention Programme given below supersedes that 
printed on pages (H) to (vf) of this Bulletin and read the details of the complete 
programme in this changed context. 


In view of these changes it may not be possible for delegates to return the 
Acceptance Forms duly filled in on December 31, 1965, as indicated in these 
printed pages. The Bihar Centre is being requested to accept the Acceptance 
Forms up to January 10, 1966. 


CONVENTION PROGRAMME (REVISED) 
Sunday, January 30, 1966 
8.30 a.m. to 1.00 p.m. Registration of local* and outstation 
2.00 p.m. to 4.00 p.m. members and visitors attending the 
Seminar on ‘The Role of the Engineer 
to the Fourth Five Year Plan’, at the 
Bihar Centre, Hardinge Road, Patna 


9.30 a.m. Meeting of the Indian National Committee 
for the World Power Conference at the 
Bihar Centre 
10.00 a.m. to 10.30 a.m. Adjourned Meeting of the 1965-66 Council 
r at the Bihar Centre 
11.00 a.m. to 12.00 noon Business Session of the 46th Annual 
General Meeting at the Bihar Centre 
12.00 noon to 12.15 p.m. Tea 
12.15 p.m. to 1.00 p.m. First Session of the Seminar at the Bihar 
Centre 
1.00 p.m. to 2.00 p.m. Lunch 


*Local members (from Patna) are requested to get themselves registered at the Bihar Centre, 
Hardinge Road, Patna, by January 24, 1966, the latest. Registration of local members may 
not be accepted after this date. 
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2.30 p.m. to 5.00 p.m. Inauguration of the Seminar on “The Role 
of the Engineer in the Fourth Five Year 
Plan' by Shri Ashoka Mehta, Deputy 
Chairman, Planning Commission, Go- 
vernment of India, at Bharatiya Nritya 
Kala Mandir 


Second Session of the Seminar at Bharatiya 
Nritya Kala Mandir 


5.30 p.m. A Talk on ‘Bio-Engineering’ by Shri J. С. 
Bodhe (M.), Member of the Council, at 
the Bihar Centre 

Monday, January 31, 1966 

9.00 a.m. to 1.00 p.m. Registration of local and outstation mem- 
bers and visitors (continued) at the Bihar 
Centre 

9.30 a.m. to 10.30 a.m. The Ninth Sir Mokshagundam Visves- 


varaya Lecture by Dr. T. Sen, Past- 
President, at Bharatiya Nritya Kala 
Mandir. Dr. K. L. Rao, Minister for 
Irrigation and Power, Government of 


India, will preside. 
10.30 a.m. to 10.45 a.m. Coffee 
11.00 a.m. to 1.00 p.m. Inauguration of the 46th Annual General 


Meeting at Bharatiya Nritya Kala 
Mandir by Shri Y. B. Chavan, Union 


Minister for Defence 

1.00 p.m. to 2.00 p.m. Lunch 

2.00 p.m. to 4.00 p.m. Registration of local and outstation mem- 
bers and visitors (continued) at Bihar 
College of Engineering 

2.30 p.m. to 4.30 p.m. Third Session of the Seminar at Bharatiya ` 
Nritya Kala Mandir 

4.30 p.m. to 5.00 p.m. ‘At Home’ 

6.00 p.m. to 8.00 p.m. Variety Entertainment in aid of National 
Defence Fund at Bharatiya Nritya Kala 
Mandir 


Tuesday, February 1, 1966 


9.00 a.m. to 12.00 noon Fourth and Final Session of the Seminar 
at Bihar College of Engineering 
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12.00 noon to 1.00 p.m. 


1.00 p.m. to 2.00 p.m. 
2.30 p.m. to 4.00 p.m. 


4.30 p.m. to 6.30 p.m. 


7.00 p.m. to 9.00 p.m. 


Addresses by Division/Group Chairmen 
and Paper Meetings in Public Health 
Engineering Division; Mechanical En- 
gineering Division; Industrial Engineer- 
ing Group; Aeronautical Engineering 
Group; Chemical Engineering Division; 
Electronics and Telecommunication 
Engineering Division; and Automatic 
Control Group at Bihar College of 
Engineering 

Addresses by Chairmen* of Civil Engineer- 
ing Division; Prestressed Concrete 
Group; Shell Structures Group; Roads 
and Road Transportation Group; and 
Railway Engineering Group at Bihar 
College of Engineering 


Seminar (to be continued as necessary) at 
Bihar College of Engineering 


Lunch 


Paper Meetings in the above Divisions 
and Groups (to be continued as neces- 
sary) at Bibar College of Engineering 

Seminar (to be continued as necessary) at 
Bihar College of Engineering 

Students’ Session—(1) General, and (2) 
Technicalt at Bihar College of Engineer- 
ing 

Visit to Rajgir by special train or special 
bus (for delegates not participating in 
Outstation Tours). Bath in Sulphur 
Springs at 7-30 p.m. Dinner at 8.30 
p.m. and rest in train or Rest House 

Variety Entertainment in aid of National 
Defence Fund at Bharatiya Nritya Kala 
Mandir 


*Pursuant to the decision of the Third Meeting of the Civil Engineering Division Board beld on 
December 4, 1965, regarding the procedure for holding Paper Meetings in the Civil Engineering 
Division and the associated Groups, уіг., (T) Prestressed Concrete, (if) Shell Structures, (Ш) Roads 
and Road Transportation, and (iv) Railway Engineering Groups, the re-arrangement as sugges- 
ted by the Board are also included in this revised schedule. The Chairman of the Civil 
Engineering Division will decide in consultation with the Chairmen of the various associated 
Groups, the sequence of papers to be taken up for discussion under the Groups. 


TStudents destrous of presenting papers at this Session should send their manuscripts to the 
Headquarters Office at Calcutta not later than Friday, December 31, 1965. 
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Wednesday, February 2, 1966 
6.30 a.m. 


11.00 a.m. to 1.00 p.m. 


1.00 p.m. to 2.00 p.m. 
2.00 p.m. to 4.30 p.m. 


4.30 p.m. to 5.00 p.m. 
Thursday, February 3, 1966 
9.00 a.m. to 9.30 a.m. 


9.30 a.m. to 10.00 a.m. 


10.00 a.m. to 10.30 a.m. 


9.00 a.m. to 12.00 noon 


12.00 noon to 1.00 p.m. 


1.00 p.m. to 2.00 p.m. 
2.30 p.m. to 3.30 p.m. 


\ 

Leave Rajg.r for Nalanda (visit to last for 
about two hours). Leave for Patna by 
special train or bus 

Addresses by Division/Group Chairmen 
and Paper Meetings in Mining and 
Metallurgy Division; Petroleum En 
gineering Group; Electrical Engineering 
Division; Nuclear Engineering Group; 
and Marine Engineering and Shipbuild- 
ing Groupat Bihar College of En- 
gineering 

Paper Meetings in the Civil Engineering 
Division and associated Groups (to be 
continued as necessary) at Bihar College 
of Engineering 

Lunch 

Paper Meetings in the above Divisions and 
Groups (to be continued as necessary) at 
Bihar College of Engineering 


*At Home' 


Meetings of Panels for Study of Engineer- 
ing Subjects of Common Interest at 
Bihar College of Engineering 

Meetings of the Division Boards at Bihar 
College of Engineering 

Meeting of the Engineering Education and 
Research Committee at Bibar College of 
Engineering 

Paper Meetings (to be continued as neces- 
sary) at Bihar College of Engineering 

Seminar (to be continued as necessary) at 
Bihar College of Engineering 

Closing Session of the 46th Annual Gene- 
ral Meeting at Bihar College of En- 
gineering 

Lunch 

Meeting of the 1966-67 Council at Bihar 
College of Engineering 
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3.30 p.m. to 5.00 p.m. Local Visits for delegates participating in 
Outstation Tours 
7.00 p.m. to 10.00 p.m. Commencement of Outstation Tours 
Friday, February 4, 1966 ' 
9.00 a.m. to 1.00 p.m. Local Visits for delegates not participating 
in Outstation Tours 
Saturday, February 5, 1966 Outstation Tours in progress 
Sunday, February 6, 1966 Conclusion of Outstation Tours and dis- 
persal 


PROGRAMME OF INAUGURAL SESSION OF THE CONVENTION TO 
BE HELD AT PATNA, ON MONDAY, JANUARY 31, 1966 


The itemized details of the Inaugural Session of the Convention to be 


held on Monday, January 31, 1966, are given below. 


(1) 


(2) 


(4) 


11.00 a.m. 


11.10 a.m. 


11.20 a.m. 


11.25 a.m. 


11.30 a.m. 
11.40 a.m. 


11.45 a.m. 
12.20 p.m. 
12.55 p.m. 


The Chief Guest, Shri Y. B. Chavan, arrives. 


Introduction of the Chief Guest to the President-Elect, 
Shri B. P. Kapadia, and the Council, by the retiring 
President, Prof. N. S. Govinda Rao. 


Group photograph of the Council with the Chief Guest. 

Welcome Address by the Chairman of the Reception 
Committee. 

Announcement of Prizes by the retiring President, Prof. 
М. S. Govinda Rao, and their award by the Chief Guest. 

Conferment of Honorary Life Memberships. 


Introduction of the President-Elect, Shri B. P. Kapadia, by 
the retiring President, Prof. N. S. Govinda Rao. 


Presidential Address by Shri B. P. Kapadia. 
Inaugural Address by the Chief Guest. 
Vote of thanks by the Chairman of the Bihar Centre. 
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gatherings may be arranged to discuss topics associated with the field of 
engineering catered for by these Groups, a list of papers scheduled for discus- 
sion is given in the pages that follow. 


Authors and participating members are specially requested to bring their 
own copies of the Journal containing the relevant papers in which they are 
interested. І 


Since most of the papers are published in the Journal, they are taken as 
read, and the author of each paper (if present in person), or the member 
requested by an author to present the paper on his behalf, is called upon to 
introduce the paper, limiting himself to its salient aspects. It is then declared 
open for discussion. In some cases, to accomplish concentrated interest and 
stimulating discussion, appointed General Reporters may be requested to 
summarize the papers, presenting the vital technological area covered by each, 
before discussion on the papers is taken up. In order to facilitate as much 
discussion as possible and their subsequent handling for publication in the 
Journal, those desirous of participating in them should submit in writing to the 
Chairman the remarks they propose to make, preferably а day prior to or at 
least before the commencement of the Paper Mectings. 


No speaker is normally allowed to exceed the time allotted by the 
Chairman to him, to dilate on mere description of his work, or to divert his 
discussion to publicise products or services. The Paper Meetings will conclude 
with a summary of the proceedings by the Chairman and other announce- 
ments, if any. He may also call upon the General Reporter, if any, to sum 
up the discussion on the points recommended by himself. 


Authors who wish to project illustrations for the purpose of introducing 
their papers should write to the Headquarters Office as to their requirements 
such as epidiascope, film projector, special and other slide projecters, etc. 
Effort will be made by the Bihar Centre to procure the necessary equipment 
for each Paper Meeting to the extent they are available in the educational and 
other institutions in and around Patna. . 


RAIL CONCESSION FOR DELEGATES 


The Certificate Form for Rall Concession to delegates is attached at the end 
of this Programme. Members attending the 46th Annual General Meeting at 
Patna and destrous of availing the conceasion are requested to fill in and send the 
Form to the Secretary at the Institution Headquarters Office in Calcutta early, 
to get it certified. 


As regards the rail concession, members will please remember that the 
concession will be subject to the following conditions : 


(1) In the case of first class, the concessional return fare will be subject 
to a minimum of two single journey full first class fares for 
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400 km. ; and (ii) in the case of second and third classes, the 
concession will be admissible for persons travelling from beyond 
400 km. from the place of the meeting without any minimum 
fare. ` 


(2) The concession is available only for to and fro journey by the 
shortest route between the railway station where the journey 
commences and Patna. 


(3) The concession is available only to the member's person, and 
cannot be extended to his lady or family. 


(4) The Railway Board have authorized only the Secretary to issue the 
Certificate. 


(5) The Railway Board require that a Letter of Authority should first 
be obtained from an authorized Officer of the Railways, who is 
generally the Chief or District or Divisional Commercial 
Superintendent, which should be produced to the Station Master ' 
of the Railway Station where the journey commences. Members 
resident at small stations are particularly invited to note this as the 
Station Masters themselves are not authorized to admit the 
concession. 


(6) The Railway Board require that the Institution should submit a 
statement after the Annual General Meeting, as to how many 
members availed themselves of the concession. The continuance 
of the concession is dependant on the sabmisaion of this statement 
to the Board. Members are, therefore, requested to (a) fill in the 
slip attached to the Certificate Form and return it to the Head- 
quarters after the Annual General Meeting ; and also (b) to state 
if they availed of the concession in the special column which will 
be provided by the Bihar Centre in the Registration Books at 
Patna. These two requirements are most important. 


(7) The certificate is not issued to those whose travelling expenses are 
borne by the Central/State Government or a local body or a 
Statutory authority. 


(8) The concession is admissible only to persons travelling from 
beyond 400 km. from the place of the Convention. 


GENERAL INFORMATION FOR DELEGATES 
AND PARTICIPANTS 


1, Registration of Delegates and Guests 

Registration of local and outstation members and visitors attending the 
Seminar on "The Role of the Engineer in the Fourth Five Year Plan' will 
commence on Saturday, January 20, 1966, at the Bihar Centre at 8.30 a.m. 


wé 
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and continue up to 1.00 p.m. and again from 2.00 p.m. to 4.00 p.m. For 
the convenience of delegates and accompanying guests who may arrive later, 
the registration counters will also be open on Sunday, January 30, 1966, at 
the Bihar College of Engineering, Patna, from 9.00 a.m. to 1.00 p.m. and 
2.00 p.m. to 4.00 p.m. 


Local Members (from Patna) are specially requested to get themselves 
registered at the Bihar Centre on January 24, 1966, the latest. 


Delegates planning to attend the Convention are requested to ensure in 
their own interest that the Acceptance Forms complete in every respect and 
the necessary remittances are received by the Bihar Centre latest by December 
31, 1965. The Registration Fee is : 


For Corporate Members and Graduates .. Rs. 15.00 per person 
For Students . © s .. Rs. 10.00 per student 


2. General Transport 


A consolidated charge of Rs. 10.00 will have to be paid by each delegate 
wishing to avail of the transport facility to be provided by the Bihar Centre 
during the Convention. This amount does not include the charge for Local 
Visits, but covers conveyance from railway station to place of lodging and 
from place of lodging to places where technical meetings and programmes of 
восїа1 and cultural entertainment are held during the Convention. . 


3. Local Visits and Outstation Tours 


Interested delegates must indicate their first choice of the tour (and also 
an alternative choice) and remit in advance the full amount fixed for each tour. 
The amount payable is as under : 


For Local Visits .. Rs. 5.00 per delegate per visit 


For Outstation Tour .. Rs. 115.00 per delegate for Tours 1 to 4 and 
Rs. 23.00 per delegate for Tour 5 


4. Arrangements for Return Journey 

Reservation for the return journey for the delegates and accompanying 
persons may be arranged, if the exact date of departure to their places of desti- 
nation is intimated sufficiently in advance. Local travel agents will be in 
charge of these arrangements and they will charge their usual service fee of 
Rs. 5.00 for attending to this facility. 


5. Ladies)! Programme 

A separate programme for ladies accompanying members is also being 
planned and will be organised only if the number of participants justifies it. 
А Registration Fee of Rs. 10.00 per lady will have to be remitted by the dele- 
gate if the lady/ladies accompanying him desire to participate in the Ladies' 
Programme. This registration will enable them to attend the social functions 
during the Convention, including the special visits and conducted shopping 


- 
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tours that may be arranged for ladies, but excluding the Outstation Tour. 
The detailed programme in respect of these will be notified during the 
Convention. 


GRANT OF CASUAL LEAVE FOR GOVERNMENT OFFICERS 
ATTENDING MEETING OF SCIENTIFIC ASSOCIATIONS 


An extract from Notification No. 74 (4)/-50-SR.DU, dated July 29, 1951, 
printed in the Bulletin, vol. 1, no. 1, September 1951, p. 28, and Notification 
No. 227 (D)]-53-SR.III, dated December 10, 1953, printed in the Bulletin, 
vol. 3, no. 3, March 1954, p. 14, issued by the Ministry of Natural Resources 
and Scientific Research, Government of India, in regard to the grant of casual 
leave to such officers as desire to attend meetings of scientific associations is 
reproduced below for information : 


E Saa subject to the exigencies of Government business, 
Government servants who are invitees, members, official delegates to the 
organization concerned or have been asked to read papers at a conference 
may be given facilities to attend meetings organized by scientific associations 
like The Indian Science Congress Association, The National Institute of 
Science of India, The Institution of Engineers (India), The Indian Academy 
of Sciences, Bangalore, and other similar bodies, by the grant to them of 
special casual leave to the extent required for attendance at the meetings and 
for journeys to and from the places of meeting. It is requested that if there is 
no objection, requests from individual Government servants for leave to attend 
meetings of scientific associations may be disposed of in the light of this 
decision'. 


DELEGATE ACCOMMODATION 


Patna has just one large Western style hotel. Hotel accommodation, 
especially for a gathering of our largeness, is rather short. Provision is being 
made to accommodate the delegates in all the available hotels listed in the 
following pages. Their address, style, rates, telephone number, etc. are 
&lso furnished to assist the delegates in the selection and reservation 
of accommodation of their choice well ahead, so to avoid last minute 
disappointments. 

Members are therefore particularly requested to remit the hotel charges 
as early ав possible, but, at any rate, as to reach not later than December 31, 
1965, to the Honorary Secretary, Bihar Centre, The Institution of Engineers 
(India), Hardinge Road, Patna, for the number of days for which accommo- 
dation is desired, specifying the name of the hotel. Accommodation will be 
necessarily allotted strictly in the order of priority of applications received and 
no accommodation can be assured on applications received late, It is 
advisable that members furnish an alternative choice of accommodation, to 
ensure that in case their first choice is not available, it is possible to offer them 
alternative accommodation. 
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LOCAL VISITS 


Local Visits are also being arranged for delegates during the Convention, 

' on 2nd February for those who are participating in the Outstation Tours and 

on 3rd February for those not participating in the Outstation Tours. Since 

^ the number of delegates who can participate in each visit has to be necessarily 

limited, delegates will have to indicate their first choice and an alternative 

choice also, if necessary, when the programme of Local Visits is announced 
at the time of the Convention. 


А short excursion to Rajgir and Nalanda has been planned on January 
30-31, 1966, for delegates not participating in Outstation Tours. 


OUTSTATION TOURS 


Five alternative post-Convention Outstation Tours within Bihar are being 
organized subject to sufficient response from the delegates. For organi- 
zational reasons, it would be necessary to restrict the number of delegates 
that can be accommodated in each tour depending on the housing, transport 
and other conveniences, and hence it is urged that advance registration is very 
necessary. Delegates who desire to join these tours may select any one of 
them most convenient to their own schedule. The names of participants will 
be registered only on receipt of full payment of the charges fixed for each tour, 
that is, Rs. 115.00 per member, for 1 to 4 and Rs. 23 per member for Tour 5. 
Delegates are requested to inform the Honorary Secretary, Bihar Centre, of 
their first choice of the tour in which they wish to participate (and also an 
alternative choice) on or before December 31, 1965. Registration for the tours 
will be filled in the order in which they are received. The delegates are 
advised to bring their own bedding, warm clothing, etc. for the tour. 


АП these tours will commence on the evening of Wednesday, February 2, 
1966, from Patna Railway Station and will conclude on Saturday, February 5, 
1966, at the last place mentioned in each tour. 


Delegates participating in the Outstation Tours should please note that 
in case they wish to avail of the rail concession for the return journey, they 
will have to travel back to Patna on their own, irrespective of whetbor the 
railway station where each tour terminates is or is not on the route by which 
the rail concession is granted to the delegates, as this concession is not 
admissible from an intermediate station and is valid from Patna only for the 
return journey. 


The itineraries of the tours, are detailed below. 
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TOUR 1: PATNA—RAJGIR—BODH GAYA—PATRATU—RANCHI 





Dato ' Departure ` Arrival Miles/ Sites of interest 
Transport 
Wi Д 23.0 p.m. Rajgir 64 Nalanda Excavations, 
February 3 6.30 p.m. eS Monasteries; Hot 
1966 Springs, etc. 


Dinner and halt at Rajgir for the night. 


Thursday, 8.00 p.m. Bodh Gaya 50/Bus Mahabodhi Temple; 
February 3, 10.00 a.m. Monasteries; Archa- 
1966 eological Museum 
11.00 a.m. 64/Bus National Park 
kat Беа 
1.30 p.m. = 
Lunch at National Park 
4.60 p.m. Patratu 59/Bus 
National Par’ 6.30 p.m. - 
Dinner and halt at Patratu for the night. 
Friday. 11.00 am. Ranchi 47/Bos Patratu Thermal 
February 4, Patratu 1.30 p.m. Power Station; Heavy 
Ба secur as 
i on; N 
Institute; 
High Tension Insu- 
lator factory etc. 
Lunch and Dinner at Ranchi and halt at Ranchi 
for the night. 
February 5, á 
1966 At Ranchi 
Dispersal from Ranchi at 5.00 p.m. 





aE‏ ی 
Nota : Vinits to factories, eic. will be subject to grant of permission. This applies to all the tours.‏ 
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TOUR 2: PATNA—DHANBAD—JAMSHEDPUR 


Departure Arrival Miles/ Sites of interest 
Transport 


9.15 p.m. Train 


Dhanbed Central Fuel Research 

7.07 a.m. Institute; Fertilizer 
Factory; Coal Wash- 
есу; Central Mining 
Research Institute; 
‘Superphosphate 
Factory, etc. 


Halt at Dhanbad for the night. 


8.00 a.m. 1.00 p.m. 108/Bus Tata Iron and Steel Co, 
Dhanbad Ltd.; Tata Engineer- 
ing and Locomotive 
Co, 144; Tin 
Co. of India, = 








ratory, etc. 

Halt at Jamshedpur for the night, 

At Jamahed pur 

Dispersal from Jamebedpur at 5,00 p.m. 

TOUR 3: PATNA—RANCHI—DHANBAD 
Date Departure Arrival Miles/ Sites of interest 
Transport 

W , 9.15 p.m. 
February Patna Train 
1966 
Tharsday Ranchi Hea Engineerin 
February 3, 8.20 a.m. Corporation Н Nam 
1966 kum Lac Research 


Halt at Ranchi for the night, 





^ 


TOUR 4: 


Saturday, 
February 5, 
1966 
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TOUR 3—Contd. 
8.00 a.m. Dhanbad 131/Bus Hundroo Falls ; Fer- 
Ranchi 1.30 p.m. tiltzec Factory; Coal 
Mmes at Sudamdih; 
У Central Fuel Re- 
search Institute Coal 
Lunch at Dhanbad. Washery ; Central 
Mining Research 
Halt at Dhanbad for the night. Ше ;  Super- 
phosphate Factory, 
At Dhanbad 
Dispersal from Dhanbad at 5.00 p.m. 


PATNA—DEHRI-ON-SONE—BODH GAYA—RAJGIR—PATNA 


Departure Arrival Miles/ Sites of interest 
Transport 

2.45 p.m. Dehri-on-Sone 110/Bus - 

Patna 7.00 p.m. 

Halt at Dehri-on-Sone for the night. 

At Dehri-on-Sone Sone папар. Sone 
Bridge; ч Jain 
Industries 

Halt at Dehri-on-Sone for the night. 

8.30 am. Bodh Gaya 62/Bua Mahabodh! Temple ; 

Dehri-on-Sone 10.30 a.m. Monastrics ; sies 
logical Museum 

11.30 a.m. Rajgir 50/Bus | Hot springs ; Monas- 

Bodh Gaya 1.30 p.m. tries, ctc, 


Lunch at Rajgir. 
Dinner and halt at Rajgir for the night. 


9.30 a.m. Patna 64/Bus Nalanda Excavations ; 
Rajgir 1.30 p.m. Monastries, etc, 
Lunch at Patna, 


Dispersal from Patna 5.00 p.m. 
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TOUR 5: PATNA—BARAUNI—PATNA* 


Date Departure Arrival Miles/ Sites of interest 
Transport 
Thursday, 8.00 a.m. Barauni 75[Bus Indian Refinery; Ther- 
February 3, Patna 10.30 a.m. mal Power Station 
1966 
Lunch at Indian Oil Refinery. 
4.30 p.m. Patna 
Barauni 7.00 p.m. 75[Bua 
Dispersal from Patna at 7.00 p.m. 


* Note : This short tov: will be arranged if there is adequate responso from delegates. 


SPECIAL TOUR: PATNA-RAJGIR-PATNA 


Date Departure Arrival Milcsj Sites of interest 
Transport 
Monday, 430pm. - Rajgir 64/Bua/Train | Hot Springs; monas- 
January 31, Patna 7.30 p.m. teries. 
1966 
-Dinner and halt at Rajgir for the night, 
Tuesday, 6.30 a.m. 10.30 a.m. 64/Bus/Train | Nalanda excavations; 
or 1, Rajgir Patna monasteries. 
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TIME-TABLE FOR PAPER MEETINGS OF DIVISIONS AND GROUPS 
AND SEMINAR ON ‘THE ROLE OF THE ENGINEER IN THE FOURTH 
FIVE YEAR PLAN’, JANUARY 29 TO FEBRUARY 2, 1966 


To aid ready reference, the time-tables for the Paper Meetings and the 
Seminar are given below. The papers listed for discussion in the Paper 
Meetings are given in the following pages of this Bulletin and those to be 
presented at the Seminar will be announced later. 
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to be'continued 
as necessary. 


Electronics and Tele- 
communication Engineering 
Division 


Automatic Control Group 


Hindi Section 





Roads and Road Transpor- 


Civil Engineering Division 
tation Group 


THIRD 
SESSION 
9.00 a.m. 
to 
12.00 noon 
Paper Meeting to 
be continued as 
necessary 


Railway Engineering Group 
Mining and Metallurgy i 


sion 
Petroleum Engineering Group 
Electrical Engineering Divi- 
sion 
Nuclear Engineering Group 


Marine Engineering and Ship- 
building Group 
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SEMINAR 





Saturday, January 29, 1966 9.30 am. to 11.45am. | First Session 
12.00 noon to 1.00 p.m. | Second Session 


Sunday, January 30, 1966 2.30 p.m. to 4.30p.m. | Inaugural Ses- 


sion and Third 
Session 
Monday, January 3j, 1966 9.00 am. to 11.45 a.m. | Fourth and 
12.00 noon to 1.00 p.m. Final Session 
2.30 p.m. to 4.00 p.m Seminar to be 


continued as 


Wednesday February 2, 1966 | 9.00 am. to 12.00пооп | Seminar to be 


12.00 noon to 1.00 p.m. 
FIRST SESSION : MONDAY, JANUARY 31, 1966 : 
2.30 p.m. to 4.30 p.m. 
SCHEDULE FOR PAPER MEETINGS OF DIVISIONS AND GROUPS 
The papers scheduled for Paper Meetings in each of the following Divisions 
&nd Groups are shown serially under one session only. The actual allocation 
of papers for the First Session, and the Third Session, i.e., the common Session 
to all Divisions and Groups to be continued on Wednesday, February 2, 1966, 
between 9.00 a.m. to 12.00 noon (if necessary), will be announced by tne respec- 
tive Division and Group Chairmen at the First Session on January 31, 1966. 


Public Health Engineering Division 

(1) Address by Shri S. K. Majumder (M.), Chairman 

(2) “Studies on River Pollution—1 : Poltution and Self-Purification of 
Gomati River near Lucknow' by T. R. Bhaskaran (Non-member), 
R. N. Chakrabarty (Non-member) and R. C. Trivedi (Non- 
member) (Journal, vol. 45, no. 6, pt. PH 2, February 1965) 

(3) ‘Comparative Study of MF Technique and MPN Procedure’ by 
К. L. Gandhi (Non-member) and M. Chandra (A.M.) (Journal, 

; voL 45, no. 6, pt. PH 2, February 1965) 

(4) “Basic Mechanisms in the Anaerobic Digestion of Sewage Sludge’ 
by Dr. В. B. Sundaresan (4.M.) (Journal, vol. 45, no. 6, pt. PH 2, 
February 1965) 

(5) ‘Stream Capacity Constants of Adyar River by Dr. B. B. 
Sundaresan (A.M.) (Journal, vol. 45, no. 10, pt. PH 3, June 1965) 

(6) ‘Conditioning Tannery Waste for Biological Treatment’ by C. P. 
Thambiannan (Non-member) and T. K. Meenakshisundaram (Non 
member) (Journal, vol. 45, no. 10, pt. PH 3, June 1965) 


(1) 
Q) 
(3) 
(4) 


(5) 


(6) 
(7) 


(1) 
(2) 


(3) 


(4) 


(5) 


(1) 
(2) 


(3) 
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Prestressed Concrete Group 

Address by Shri К. F. Antia (M.), Chairman 

*Approximate Solution of Simply Rectangular Plates of Varying 
Thickness’ by Dr. P. Desayi (4.M.) (Journal, vol. 45, no. 9, pt. 
CI 5, May 1965) 

‘Plastic Design of Reinforced Concrete Slabs’ by Dr. К. Narayana- 
swamy (A.M.) (Journal, vol. 45, no. 9, pt. CI 5, May 1965) 

*Carryover and Stiffness Factors of a Two-Way Slab' by Dr. P. 
Dayaratnam (A.M) (Journal, vol. 45, no. 11, pt. CI 6, July 1965) 

*Effects of Transversals in T-Beam and Slab Bridges' by Brajendra 
Kumar (Non-member) (Journal, vol. 46, no. 3, pt. СІ 2, November 
1965) 

‘Large Deflections of Cantilevers by Relaxation Method’ by Dr. P. 
Desayi (A.M) (Journal, vol. 46, no. 3, pt. CI 2. November 1965) 

‘Linear Graph Theory Applied to Structures—1 : Continuous 
Beams’ by P. S. Satsangi (Non-member) and V. К. Garg (Nor 
member) (Journal, vol. 46, no. 3, pt. CI 2, November 1965) 


Shell Structures Group 

Address by Shri G. S. Ramaswamy (M.), Chairman 

*Grid Analysis by Iteration Method' by M. G. Tamhankar (Non- 
member) (Journal, vol. 45, no. 5, pt. CI 3, January 1965) 

*Buckling of Funicular Shell of Square Plan' by Dr. P. Dayaratnam 

- (Nonmember) (Journal, vol. 45, no. 7, pt. CI 4, March 1965) 

‘Deflection of Funicular Shell Square in Plan by Strain Energy 
Method’ by P. Dayaratnam (A.M.) (Journal, yal; 46, no. 3, pt 
CI 2, November 1965) 

‘Computer Analysis of Folded Plates by the Method of Transfer 
Matrices’ by M. Ramaiah (4.M.) (Journal vol. 46, no. 3, pt. CI 2, 
November 1965) 


Mechanical Engineering Division 

Address by Shri T. R. Gupta (M.), Chairman 

‘Photo-Elastic Investigation on the Compatibility of Force System 
in Chip Formation’ by Dr. A. Bhattacharyya (4.M.) and 
A. Ghosh (Non-member) (Journal, vol. 45, no. 5, pt. ME 3, 
January 1965) 

‘Kinematic Analysis of Cam Mechanisms’ by S. V. Kulkarni (A4. M.) 

° (Journal, vol. 45, no. 7, pt. ME 4, March 1965) ; 


(4) 


(6) 


(8) 


(9) 


(10) 


(11) 


(12) 


(13) 


(14) 


(15) 


(1) 
(2) 


6) 
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‘Effectiveness of Fuel Cetane Number for Combustion Control in 
Bi-Fuel Diesel Engine' by B. S. Murthy (4.M.) and L. G. Pless 
(Non-member) (Journal, vol. 45, no. 7, pt. ME 4, March 1965) 


‘Economics of Metal Cutting’ by К. C. Sahu (Non-member) and 
S. K. Basu (4.M.) (Journal, vol. 45, no. 7, pt. ME 4 March 1965) 


‘Vibration of Beams with Variable Stiffness’ by Dr. P. Dayaratnam 
(Non-member) (Journal, vol. 45, no. 9, pt. ME 5, May 1965) 


‘Observations on Fixed Roots of Chips During High Speed 
Machining’ by G. R. Ponkshe (Non-member) (Journal, vol. 45, 
no. 9, pt. ME 5, May 1965) 

‘Optimum Pressure Ratio in a Multistage Reciprocating Com- 
pressor’ by М. S. Keshav (Non-member) and К. N. Reddy (Non- 
member) (Journal, vol. 45, no. 11, pt. ME 6, July 1965) 

*Preloading of Bearing in a Machine Tool’ by О. Mitra (Non 
member) and Dr. S. K. Basu (4.M.) (Journal, vol. 45, no. 11, 
pt. ME 6, July 1965) 


‘Noise Control in Air-Conditioning Systems’ by T. L. Sitharama 
Rao (Nommember) and Dr. S. V. Narasimhan (Non-member) 
(Journal, vol. 45, no. 11, pt. ME 6, July 1965) 


‘Temperature of Carbon and Engine Deposits’ by Dr. B. S. Chitta- 
wadgi (Non-member) and Prof. A. N. Voinov (Non-member) 
(Journal, vol. 46, no. 1, pt. ME 1, September 1965) 

*Machinability of Materials Difficult to Machine’ by Prof. V. V. 
Tsotskhadze (Non-member) (Journal, vol. 46, no. 1, pt. ME 1, 
September 1965) 

‘Supercharging of L.C. Engines for Power Loss Compensation at 
High Altitudes’ by К. P. Singh (Nom-member) (Journal, vol. 46, 
по. 3, pt. ME 2, November 1965) 

‘Machining of Chip Breakers’ by T. L. Subramaniaml(Non-member) 
and Dr. А. Bhattacharyya (4.M.) (Journal, vol. 46, no. 3, pt. 
ME 2, November 1965) 

‘Manufacture of Diesel Locomotives in India’ by V. А. Patel (4. M.) 
(Journal, vol. 46, no. 3, pt. ME 2, November 1965) 


Industria] Engineering Group - 
Address by Shri К. M. Patre (M.), Chairman 
‘High Intensity Industrial Noises’ by S. К. Asthana (Non-member) 
and V. Narasimhan (Non-member) (Journal, vol. 45, no. 9, pt. 
ME 5, May 1965) 


‘Network Management Techniques’ by Prof. B. S. Rao (A.M) 
(Journal, voL 46, no. 1, pt. ME 1, September 1965) 


PROGRAMME OF 45TH ANNUAL CONVENTION ` xxvii 
Aeronautical Engineering Group 


The Chair of the Aeronautical Engineering Group is vacant at present and 
there are no papers for discussion in this Group. 


(1) 


0 


(3) 


а) 
02) 


(3) 


(4) 


(8) 


9) 


Chemical Engineering Division 

*Coal Washeries in India with Special Reference to Civil Engineering 
Aspects’ by S. M. Guha Biswas (A4.M.) (Journal, vol. 45, no. 6, 
pt. CH 2, February 1965) 

‘Thermal Conductivity of Indian Thermal Insulating Materials at 
Medium Temperature’ by T. D. Bansal (Non-member) and V. P. 
Wasan (Student) (Journal, vol. 45, no. 10, pt. CH 3, June 1965) 

‘Human Factors in Interplanetary Flight’ by Prof. S. К. Nandi 
(Non-member) (Journal, vol. 45, no. 10, pt. CH 3, June 1965) 


(Chair vacant at present) 


Electronics and Telecommanication Engineering Division 

Address by Brig. M. K. Rao (M.), Chairman 

‘Transistorized Definite Time-Lag Relay Using Constant Current 
Charging Source’ by S. K. Basu (Non-member) (Journal, vol. 45, 
no. 5, pt. ET 2, January 1965) 

‘Microwave Spectrometer’ by М. М. Rao (Non-member) and 8. К. 
Chatterjee (Non-member) (Journal, vol. 45, no. 5, pt. ET 2, 
January 1965) 

‘Design of Electron Optical Systems for Collimators and Deflectors’ 
by C. S. Upadhyay (Non-member) (Journal, vol. 45, no. 5, du 
ET 2, January 1965) 

‘Simulation of Fourth Order Systems with Double Lead by Single 
Operational Amplifier’ by L. K. Wadhwa (Non-member) and 
Maj. S. P. Sharma (A.M.) (Journal, vol. 45, no. 5, pt. ET 2, 
January 1965) 

‘Design and Application of Transistorized Phase Angle Meter’ by 
S. K. Basu (Non-member), Dr. S. P. Patra (4.M.) and Prof. J. K. 
Choudhury (4.M.) (Journal, vol. 45, no. 9, pt. ET 3, May 1965) 

‘Party Line Telephone Working Using a New Device’ by P. N. Das 
(Non-member) (Journal, vol. 45, no. 9, pt. ET 3, May 1965) 

*Near End Infa-Red Filters for 1. К. Communication Systems' by 
K. R. Wadhera (Non-member) (Journal, vol. 45, no. 9 pt. ET 3, 
May 1965) 

‘One Amplifier Simulation of Third Order Systems’ by G. K. 
Aggarwal (Non-member) (Journal, vol. 46, no. 1, pt. ET 1, Septem- 
ber 1965) 


xxviii 


(10) 


@) 


(4) 


SECOND SESSION : TUESDAY FEBRUARY 1, 1965: 


THE INSTITUTION OF ENGINEERS (INDIA) 


‘Classification of Modes in Electromagnetic Waveguides’ by S. 
Chatterjee (Non-member) (Journal, vol. 46, no. 1, pt. ET 
September 1965) 


Automatic Control Group 


Address by Prof. V. V. Sarwate (M.), Chairman 
(Detalls to be announced at the meeting) 


Hindi Section 
Address by Shri Brijmohanlal (M.), Adviser, 


“Stress Distribution in Gear Teeth' by C. B. Mishra (Graduate) 
(Journal, vol. 45, no. 4, pt. HI 1, December 1964) 


*Earthern Sides for Roof’ by С. C. Mathur (Non-member) (Journal, 
vol. 45, no. 4, pt. HI 1, December 1964) 


*Relationship between the Size of the Foundation Models and 
Size of the Tank in which Experiments are performed in Soil 
Mechanics’ by Dr. Janardan Jha (A.M) (Journal, vol. 45, no. 8, 
pt. HI 2, April 1965) 

‘Science in Building by Rabinder Singh (Non-member) and 
G. C. Mathur (Non-member) (Journal, vol. 45, no. 8, pt. HI2, 
April 1965) 

‘Problem of Temperature in Metal Cutting’ by C. B. Mishra 
(Graduate) (Journal, vol. 45, no. 12, pt. HI 3, August 1965) 


K. 
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, 


11.00 a.m. to 1.00 p.m. 
2.00 p.m. to 4.30 p.m. 


The papers scheduled for the Paper Meetings in each of the following 
Divisions and Groups are shown serially under one session only. The actual 
allocation of papers for the Second Session, and the Third Session, Le., the 
common Session to all Divisions and Groups to be continued on Wednesday, 
February 2, 1966, between 9.00 a.m. to 12.00 noon (if necessary), will be 
announced by the respective Division or Group Chairmen at the Second Session 
on February 1, 1966. 


(1) 


Civil Engineering Division 
Address by Shri K. K. Nambiar (M.), Chairman 


Hydraulics and Irrigation 


2) 


3) 


*Plugging of Right Diversion Tunnel after Failure of Hoist Chamber 
at Bhakra Dam’ by Dr. Н. L. Uppal (M.), T. D. Gulati (Non- 
member) and Gajinder Singh (Non-member) (Journal, vol. 45, 
no. 5, pt. CI 3, January 1965) 

“Design of Bidyadharpur Barrage' by К. C. Das (M.) (Journal, 
vol. 45, no. 11, pt. CI 6, July 1965) 
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Structural 

(4) ‘Disastrous Building Collapse at Yeotmal—Engineering Analysis 
of a Serious Construction Failure’ by D. К. Dalvi (M.) and 
M. M. Inamdar (A.M) (Journal, vol. 45, no. 7, pt. CI 4, March 
1965) 

(5) ‘Earthquake Resistant Design of Buildings’ by Dr. Jai Krishna (M.) 
and Dr. A. S. Arya (Non-member) (Journal, vol. 45, no. 7, pt. CI 4, 
March 1965) 


Bridges and Roads 

(6) ‘Well Sinking in Gowtami Bridge Construction’ by T. Achyuta 
Ramayya (A.M) (Journal, vol. 45, no. 7, pt. CI 4, March 1965) 

(7) ‘Pneumatic Sinking of Well in North Koel Bridge Foundation’ by 
Vijaya Singh (Non-member) (Journal, vol. 46, no. 1, CI 1, Sep- 
tember 1965) 


Foundation Engineering 

(8) ‘Clay Grouting of Foundation at Kotah Barrage, Chambal Project, 
Rajasthan’ by A. S. Kapoor (A.M.) (Journal, vol. 45, no. 5, pt. 
СЇ 3, January 1965) 


Miscellaneous | 

(9) “An Application of Critical Path Method for Construction Planning' 
by C. B. Patel (4.M.) (Journal, vol. 46, no. 1, pt. CI 1, September 
1965) 


Roads and Road Transportation Group 
(1) Address by Shri К. К. Nambiar (M.), Chairman 


(2) ‘Contact Stress between Bullock Cart Tyre and Road Surface’ by 
Y. C. Gokhale (4.М.) and R. S. Mehta (Student) (Journal, vol. 45, 
no. 11, pt. CI 6, July 1965) 

(3) ‘Planning of Highway System in Assam’ by С. C. Sharma (M.) 
(Journal, vol. 45, no. 1, pt. CI 1, September 1965) 

(4) ‘Urban Transportation’ by P. G. Patankar (4.M.) (Journal, vol. 46, 
no. 3, pt. CI 2, November 1965) 

(5) ‘Drawbacks of Bituminous Mix Design Methods’ by M. V. Prakasa 
Rao (4.M.) (Journal, vol. 46, no. 3, pt. CI 2, November 1965) 


Railway Engineering Group 
(1) Address by D. N. Chopra (M.), Chairman 
(2) ‘Locomotive Workshop of Northern Railway at Amritsar’ by Iqbal 
Singh (Non-member) and G. S. Ahluwalia (A.M.) (Journal, vol. 45, 
no. 5, pt. CI 3, January 1965) 
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(3) ‘Welded Rails in Rail Track’ by Н. ЇЧ. Sil (M.) (Journal, vol. 45, 
no. 7, pt. CI 4, March 1965) 

(4) ‘Pile Foundations on the Railways’ by Kali Charan (M.) (Journal, 
vol. 46, no. 3, pt. CI 2, November 1965) 

(5) ‘Studies on Railway Accidents—3 : Cost of Accidents’ by T. C. 
Sarkar (Non-member) and C. P. S. Ayyar (Non-member) (Journal, 
vol. 46, no. 3, pt. CI 2, November 1965) 


Mining and Metallurgy Division 

(1) Address by Dr. G. P. Chatterjee (M.), Chairman 

Q) "Working with Bucket Wheel Excavators’ by К. Bhadada (A.M) 
(Journal, vol. 45, no. 7, pt. MM 2, March 1965) 

(3) ‘Geophysics and Engineering by Dr. V. K. Gaur (Non-member) 
(Journal, vol. 45, no. 11, pt. MM 3, July 1965) 

(4) ‘Automation in Dolomite Brick Manufacture’ by Ing. W. 
Schurmann (Non-member) (Journal, vol. 45, no. 11, pt. MM 3, 
July 1965) 

(5) ‘Present Status of Coal Mine Mechanization in Europe’ by R. К. 
Singhal (Non-member) (Journal, vol. 45, no. 11, pt. MM 3, July 
1965) 


Petroleum Engineering Group 
(1) Address by Dr. A. Lahiri (M.), Chairman ` 
(Details to be announced at the meeting) 


Electrical Engineering Division 

Address by Prof. Н. C. Guha (M.), Chairman 

‘Application of Monte Carlo Games in the Analysis of A.C. Net- 
works—1' by Dr. S. Das Gupta (4.М.) and A. К. Roy (Now 
member) (Journal, vol. 45, no. 6, pt. EL 3, February 1965) 

*Calculation of Starting Torque for Single-Phase Induction Motor 
with Particularly Open Cage Rotor' by B. G. Desai (Non-member) 
(Journal, vol. 45, no. 6, pt. EL 3, February 1965) 

*Ionization In Insulating Materials’ by Dr. t Me Bore АМ ШИ 
vol. 45, no. 6, pt. EL 3, February 1965) 

‘Transient Starting Currents in Three-Phase Induction Motor! by 
Amarjit Singh (Non-member) (Journal, vol. 45, no. 10, pt. EL 5, 
June 1965) 

‘Transient Currents in Three-Phase Induction Motor on Reconnection 
with Supply Line’ by Amarjit Singh (Non-member) (Journal, vol. 45, 
no. 12, рї. EL 6, August 1965) 
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7. ‘Torque in an Electrical Machine—How It is Produced’ by Dr. А. К. 
Das Gupta (M.) (Journal, vol. 45, no. 12, pt. EL 6, August 1965) 
8. 'Study of Harmonics in Charging Current and Receiving End Voltage 
of an Open-Circuit 66 kV Line’ by N. Krishna Murthy (Nore 
member) and Prof. D. J. Badkas (4.M.) (Journal, vol. 45, no. 12, 
pt. EL 6, August 1965) 
9. ‘Single-Phasing of Three-Phase Induction Motors’ by T. V. Ѕгеепі- 
vasan (A.M.) (Journal, vol. 46, no. 2, pt. EL 1, October 1965) 
10. ‘Self-Regulation of Alternators—a New Device’ by S. C. Rao (Non- 
member) (Journal, vol. 46, no. 2, pt. EL 1, October 1965) 
11. “Fair Weather Corona Loss on Bundle-Conductor Lines’ by V. N. 
Rikh (4.M.) (Journal, vol. 46, no. 2, pt. EL 1, October 1965) 
12. “Power Demand in Punjab Region and Measures to Meet It' by А. D. 
Kokane (A.M.) (Journal, vol. 46, no. 4, pt. EL 2, December 1965) 


13. "Transient Performance of a Saturated Synchronous Machine under 
Unbalanced Load—1 and 2’ by P. К. Mukherjee (Non-member) 
(Journal, vol. 46, no. 4, pt. EL 2, December 1965) 


Nuclear Engineering Group 
The Chair of the Nuclear Engineering Group is vacant at present and there 
are no papers for discussion in this Group. 


Marine Engineering and Shipbuilding Group 
1. Address by Shri S. Basu (M.), Chairman 
(Details to be announced at the meeting) 


THIRD SESSION: WEDNESDAY, FEBRUARY 2, 1966: 9.00 a.m. to 12.06 soon 
(common to all Divisions and Groups) 


Paper Meetings in the Divisions and Groups may be continued, as desired 
by the Chairmen, in this Session. 


E 
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FORTY-SIXTH ANNUAL CONVENTION 
PATNA, JANUARY 29-FEBRUARY 5, 1966 


ACCEPTANCE FORM FOR DELEGATES 


Original—to be sent to : 
The Honorary Secretary, 
Bihar Centre, The Institution of Engineers (India), 
Hardinge Road, Patna 1, Bihar, 


This form together with the necessary remittances in respect of self and 
accompanying guests for Hotel Accommodation, Registration, General 
Transport, Local Visits, Outstation Tours (if participating), Service Fee 
for Return Reservation, and Bank Discount on outstation cheques, should 
positively reach the Bihar Centre not later than December 31, 1965. Forms 
received after that date or without advance remittances, as also provisional 
forms, will not be accepted, and no reservations will be handled in such cases. 
Requests for all these reservations will be dealt with and confirmed (if time 
permits) in the order in which the forms are received. 


(Please fill fa block letters) 
Namê уы Miri! oe aa Ba ana pu ed a aaa аА p ed edicta 
Grade and Membership No. ,........ eea e eea heme 
Your Local Centre ................. VON ae Visa E E qa 
Address for communication .................. — —— — КЕИ? 


++ б ж э ө ө э а ээ э э ө э wee en э з э а уа ө э э э > ож ө «э а э ө э э уа э э ө а э * э э а э а е (а э э э ө э э э ө « ж 


Arrival, accommodation and return travel 


I, accompanied by ...... lady/ladies,. ..... gentleman/gentlemen and.... 
servant/s will arrive in Patna from............ by. iei train/...... air 
service on January. ...., 1966, at a.m./p.m. I/We desire/do not desire? 


to be met at Patna railway station/LA.C. office? and require/do not require* 
transport to the hotel fixed for me/us.* 

I/We desire/do not desire? to reserve accommodation during our stay at 
Patna for .... days from January ....to February...., 1966 (both days inclu- 





* Ploase retain your choice and strike off the other. 
f Indicate your choice from the list of hotels given in the cartier pager. 
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Payments for Reserrations 


I enclose a cheque*/have sent a money order for Rs. .......... to cover 
the following payments : 


(D) Hotel Accommodation for ....persons at Rs..... 
per person for....days from January....to 
February...., 1966 (both days inclusive) Кв. 


(i) Registration Fee for Self (Rs. 15.00 per member 
other than Students, and Rs. 10.00 per Student) Rs. 


(Н) Registration Fee (Rs. 10.00 per Lady Guest) for... . 


Lady/Ladies Rs. 
(iv) General Transport (Rs. 10.00 per person) for 
....person/s Rs. 


(у) Local Visits on February 2/3, 1966* (Rs. 5.00 person 
per visit) for. . ..person/persons Rs. 


(vi) Outstation Tour 1/Tour 2/Tour 3/Tour 4/Tour 5* 
(Rs. 115 per person per Tour for Tours 1 to 4 
and Rs, 23 per person for Tour 5) for.......... 
person/s Rs. 


(vil) Special Tour to Rajgir (Rs. 23 per person) for.... 
person/s 
(viii) Service Fee for Return Reservation (Rs. 5.00 per 


(ix) Bank Discount on outstation cheques (Rs. 0.62P. 
per Rs. 100.00 or pert thereof) 


Total 


EIE 


* Cheques should be made in the name of The Institution of Engineers (India), Bihar Centre 


PROGRAMME OF 46TH ANNUAL CONVENTION 








лут 
Participation and Transport Requirements 
Indicate your 
transport 
Date I/We* desire to attend requirement 
from the 
hotel and back* 
Saturday, First/Second Session* of the Seminar YES NO 
January 29, Business Session of the 46th Annual General 
1966 Meeting and Talk on Bio-Engineering YES NO 
Sunday, Inauguration of the 46th Annual General 
January 30, Meeting YES NO 
1966 


The Ninth Sir Mokshagundam Visvesvaraya 

Lecture YES NO 
Inauguration and Third Session of the Seminar YES NO 
Visit to Rajgir and Nalanda (for delegates not 


participating in Outstation Tours) YES NO 
Monday, Fourth and Final Session of the Seminar YES NO 
January 31, Paper Meetings (First Session)/Seminar 
1966 (continued)* YES NO 
Paper Meetings (continued)/Seminar (continued)* YES NO 
‘At Home’ YES NO 
Students’ Session YES NO 
Variety Entertainment YES NO 
Tuesday, Paper Meetings (Second Session) - YES NO 
February 1, Paper Meetings (continued) YES NO 
1966 At Home YES NO 
Variety Entertainment YES NO 
Wednesday, Paper Meetings (Third Session) YES NO 
February 2, Seminar (continued) YES NO 
1966 Closing Session of the 46th Annual General 
Meeting YES NO 
Local Visits (for delegates participating in 
Outstation Tours) YES МО 
Thursday, s 
February 3, Local Visits (for delegates not participating in 
1966 Outstation Tours) YES NO 
Outstation Tours 
I/We desire to Join Tour ........,... as a first choice.” 
Tour ....,....... as а second choice.* 
Date... sers ir s Signature. ....... lees are da e 





* Please retain your choice and strike off the other. 
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FORTY-SIXTH ANNUAL CONVENTION 
PATNA, JANUARY 29-FEBRUARY 5, 1966 


ACCEPTANCE FORM FOR DELEGATES 


Duplicate—to be retained 

The Honorary Secretary, 

Bihar Centre, The Institution of Engineers (India), 
Hardinge Road, Patna 1, Bihar. 

This form together with the necessary remittances in respect of self and 
accompanying guests or Hotel Accommodation, Registration, General 
Transport, Local Visita, Outstation Tours (if participating), Service Fee 
for Return Reservation, and Bank Discount on outstation cheques, should 
positively reach the Bihar Centre not later than December 31, 1965. Forms 
received after that date or without advance remittances, as also provisional 
forms, will not be accepted, and no reservations will be handled in such cases. 
Requests for all these reservations will be dealt with and confirmed (if time 
permits) in the order in which the forms are received. 


(Please fill in block letters) 
Grade and Membership No. ........ eee esses 


Your Local Centre ....... saanane he e a aan 
Address for communication ....... .............................. ..... 


Arrival, accommodation and return travel 


I, accompanied by ...... lady/ladies,. ....gentleman/gentlemen and.... 
servant/s will arrive in Patna from............ by: iuo train/...... alr 
service on January..... <, 1966, at a.m./p.m. I/We desire/do not desire* 


to be met at Patna railway station/LA.C. office* and require/do not require* 
transport to the hotel fixed for me/us.* 

I/We desire/do not desire? to reserve accommodation during our stay at 
Patna for .... days from January ....to February...., 1966 (both days inclu- 
tive) in .......... TIC ERE as a first сһоїсе/апд.................... 


I/We desire/do not desire? travel reservation Бу.................... 
{та!п/............ TERRE air service for return journey tO................ 
on February......, 1966. 


* Please retain your choice and strike off the other. 
f Indicate your choice from the list of hotels given in the cartier pages. 
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Payments for Reservations 
I enclose a cheque*/have sent a money eroe d for Rs. .......... to cover 
the following payments : | 
( Hotel Accommodation for ....persons at Rs..... 


per person for....days from January....to 
February. ..., 1966 (both days inclusive) Rs. 


(ii) Registration Fee for Self (Rs. 15.00 per member 
other than Students, and Rs. 10.00 per Student) Rs. 


(HD Registration Fee (Rs. 10.00 per Lady Guest) for.. 
Lady/Ladies Rs. 


(iv) General Transport (Rs. 10.00 per person) for 
. .person/s Rs. 


(v) Local Visits on February 2/3, 1966* (Rs. 5.00 per 
person per visit) for... .person/persons Rs. 


_ (vi) Outstation Tour 1/Tour 2/Tour 3/Tour 4/Tour 5* 


(Rs. 115 per person per Tour for Tours 1 to 4 
and Rs, 23 person for Tour 5) for........ ЕК 


person/s : Rs. 
(vil) Special Tour to Rajgir (Rs. 23 per person) for...... 

person/s Rs. 
(ҮШ) Service Fee for Return Reservation (Rs. 5.00 per 

seat/berth) for...... seat/s/berth/s Rs. 


(ix) Bank Discount on outstation cheques (Rs. 0.62P. 
per Кз. 100.00 or part thereof) 


Fle 


Total 


* Cheques should be made in the name of The Institution of Engineers (India), Bihar Centre, 
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Participation and Transport Requirements 
Indicate your 
transport 
Date I/We* desire to attend каше 
m the 
hotel and back? 
Saturday, First/Second Session* of the Seminar YES NO 
January 29, Business Session of the 46th Annual General 
1966 Meeting and Talk on Bio-Engineering YES NO 
Sunday, Inauguration of the 46th Annual General 
January 30, Meeting YES NO 
1966 The Ninth Sir Mokshagundam Visvesvaraya 
Lecture YES NO 


Inauguration and Third Session of the Seminar YES NO 
Visit to Rajgir and Nalanda (for delegates not 


participating in Outstation Tours) YES NO 
Monday, i 
January 31, Fourth and Final Session of the Seminar YES NO 
1966 Paper Meetings (First Session)/Seminar 
(continued)* YES NO 
Paper Meetings (continued)/Seminar (continued)? YES NO 
At Home YES NO 
Students’ Session YES NO 
Variety Entertainment YES NO 
Tuesday, Paper Meetings (Second Session) YES NO 
February 1, Paper Meetings (continued) YES NO 
1966 At Home : YES NO 
Variety Entertainment YES NO 
Wednesday, Paper Meetings (Third Session) YES NO 
February 2, Seminar (continued) YES NO 
1966 Closing Session of the 46th Annual General 
Meeting YES NO 
Local Visits (for delegates participating in 
Outstation Tours) YES NO 
Thursday, : 
February 3. Local Visits (for delegates not participating in 
1966 Outstation Tours) YES NO 
Outstation Tours 
I/We desire to join Tour ............ as a first choice.* 
TOURER ss as a second choice." 
Datei. ss. ole ee oet ERES Signature....... cesse nna 


* Please retain your choice and strike off the other 
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FORTY-SIXTH ANNUAL CONVENTION 
PATNA, JANUARY 29-FEBRUARY 5, 1966 


ACCEPTANCE FORM FOR LADIES 


Original—to be sent to : 
The Honorary Secretary, 
Bihar Centre, The Institution of Engineers (India), 
Hardinge Road, Patna 1, Bihar. 


This form should be filled in by ladies desirous of attending the Annual 
Convention and participating in the Ladies’ Programme and other social func- 
tions during the Convention. The form must be attached to and returned along 
with the Acceptance Form of the delegate whom they accompany. 





(Please fill in block letters) 
Г 
Мате: "TE 
Name of member with whom attending 
the: Convention Sse eur owen e beUa Cote Оа TTE 
Address for communication. ........... eee een eaaa ssh e 
Indicate your 
transport 
Date I desire to attend requirement 
from hotel 
and back* 
Sunday, Inauguration of the 46th Annual General | 
January 30, Meeting YES NO 
1966 The Ninth Sir Mokshagundam Visvesvaraya 
Lecture YES NO 
Visit to Rajgir and Nalanda (for delegates not 
participating in Outstation Tours) YES NO 
Monday, 
January 31, ‘At Home’ YES NO 
1966 Variety Entertainment YES NO 
Tuesday, ‘At Home’ YES NO 
February 1, Variety Entertainment YES NO 
1966 


* Please retain your choke and strike off the other. 
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Wednesday, Closing Session of the 46th Annual Ceneral 


February 2, Meeting YES NO 
1966 Local Visits (for delegates participating in 
Outstation Tours) YES NO 
Thursday, Local Visits (for delegates not participating 
Pay 3, in Outstation Tours) YES NO 
Ladies” Programme (as may be announced) YES NO 
Outstation Tours 
I desire to join Tour .............. as a first choice.* 
f ТОШ i2: as а second choice.* 
(Indicate Tour по.) 
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FORTY-SIXTH ANNUAL CONVENTION 
PATNA, JANUARY 29-FEBRUARY 5, 1966 


ACCEPTANCE FORM FOR LADIES 


Daplicate—to be retained 

The Honorary Secretary, 

Bihar Centre, The Institution of Engineers (India), 
Hardinge Road, Patna 1, Bihar. 

This form should be filled in by ladies desirous of attending the Annual 
Convention and participating in the Ladies' Programme and other social func- 
tions during the convention. The form must be attached to and returned along 
with the Acceptance Form of the delegate whom they accompany. 


(Please AN in block lettera) 


Name owas iid S etc MIR e Rr TA ts S ООО ОЛ 
Name of member with whom attending 
the Convention ................ ОТО 
Address for communication ..... Нер SLE ASR ESA 
Indicate your 
transport 
Date I desire to attend requirement 
from hotel 
and back* 
Sunday, Inauguration of the 46th Annual General 
January 30, Meeting YES NO 
1966 The Ninth Sir Mokshagundam Visvesvaraya 
Lecture YES NO 
Visit to Rajgir and Nalanda (for delegates not 
participating in Outstetion Tours) YES NO 
Monday, 
January 31, *At Home' YES NO 
1966 Variety Entertainment YES NO 
Tuesday, “At Home' YES NO 
February 1, Variety Entertainment YES NO 
1966 





* Please retain your choice and strike off the other. 
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Wednesday, Closing Session of the 46th Annual General 


February 2, Meeting YES NO 
1966 Local Visits (for delegates participating in 
Outstation Tours) YES NO 
Thursday, Local Visits (for delegates not participating 
February 3, in Outstation Tours) YES NO 
1966 
Ladies” Programme (as may be announced) YES NO 
Outstation Tours 
I desire to join Tour .............. 88 8 first choice.* 
TOUT o dea as a second choice.* 
(Indicate Tour no.) 


Date... КОЛОС $1фтаїште.................-.....-. oe 


Please tear off here aad send the Form early to the Secretary at the Headquarters Office in Calentin to essare tts quick retorn (e yea, 


LLLI 


THE INSTITUTION OF ENGINEEBS (INDIA) 
8 Gokhale Road, Calcutta-20 
Subject: Rall concession to delegates attending the 46th Annual General 
Meeting at Patna in January-February 1966. 
Railway Board Ref.: TC-11/2135/65 dated New Delhi, October 26, 1965 
Certificate Form for Rail Concession 
It is certified that Shri/Shrimati is a person 


46th Annual General Meeting to be held at Patna from January 29 to February 
5, 1966, and is entitled to the concession of return tickets in any class available for 


. one month as indicated below: 


Class On payment of 
First class return tickets Single first class fares 
Second class return tickets Single second class mall fares 
Third class return tickets Single third class mail fares 


(D HefShe is a servant of the Central/State Government/local body 
„ог a Statutory authority. 
(i He/She із not a servant of the Central/State Government/local 
body or a Statutory authority. 
(Hi) His/Her travelling expenses will not be borne by the Central/State 
Government/local body or a Statutory authority. 


1 I hereby cerufy that I am an employes of the Central/State Government/ 
local body or a Statutory authority and that I shall not claim mileage allowance 
from the Central/State Governmentflocal body or Statutory authority for the 
journey performed on the concessional return ticket. 


Dette socks dus tats ss Signature... aieo De ye vada 
PIAS ajang безе bn DesighBtlon..« vis e erre О e RR ES 
Office address. >. aa a KA a aka rer RES T SG RI esee he ma mae аа aT 


+ Note: 1. This certificate must invariably be filled in by employees of 
Central/State Government/local body or a Statutory authority. 


2. Government servants, etc. whose travelling expenses are borne by the 
Central/State Government or a local body or а Statutory authority either 
wholly or even pertly are not entitled to this concession. Any breach of this 
rule by the Government servant will render him liable to disciplinary action. 


а ш ы‏ مج سے سی مم ше сы et шке кз „ш eet‏ ایت سے ت сш же‏ سے чоя че чш ачы‏ سے کے чш‏ ہے کے صت ت ست нш‏ می کے سے an ee aan‏ کے an ea‏ سے a aa a‏ سے می مسا س م ای 


Keep this with you till after the Anal General Meeting, 
apd then return it to the Headquarters. 


I availed of the rail concession given by the Railway Board for members of 
the Institution attending its Annual General Meetings, and travelled on this 


ANNUAL REPORT OF THE COUNCIL FOR 1964-65* 


. The Council present to members the Annual Report for the year ended August 
31, 1965. : = 
1. Membership З y 
1.1. Members on the Roll i 

The Roll of the Institution on August 31, 1965, stood at 54,502 with сараа aid 
attached persons and bodies under different grades as below : 
Menor Tife Memben Meise Companions Graduates Studenta Ама Subscribers Total 

11 5 1894 10,037 6 1,836 40,543 10 ° ө 54,502 
1.2. Applications | 


The position of applications for membership received and E daring d the 
year under report was as follows : 


РА 


Number of applications brought forward from the year 1963-64 x? "1,722 
Fresh applications received during the year — — | КРЕ ' 13,058 

e D ` ~ 14,780. 
Balance at the end of the year awaiting disposal - E Ei 


1.3. Year-Book 1963-64: 
The fourth edition of the Year-Book of the Institution, лы to > An 3 31, 
1964, was published їп February 1965. 


1.4. Obituary : i 

The Counc regret to record tho deaths of the flowing menber during tho year 
Members > 
Albert De Souza, Govind Trimbak Gokhale, Krishna Chandra -Govel, Indra 
Nath Hazarika, Rangrao Ganeshrao Islur, Multyil Karuven, Carnapathi Vencata 
Krishnaswami Chetty, Lt.-Col. George Lobo, Bhagwandas Atmaram Mehta, Sarat 
Chandra Mitra, Subramonia Ramchandra, Abhoy Pado Roy, Har Govind Trivedi, 
G. Venkataraman. 
Associate Members 

Maj. Inderjit Abbi, Naresh Chandra Bhargava Narayandas Choudhury, Nikhil 
Chandra Das Gupta, Chunilal Becharlal Doshi, P. I. Narayana Iyer, Joseph Aloysius 
Silverius Menezes, Vaman Mahadeo Ogale, K. Papa Rao, Gurdas Ram Sainbhi, 
Yogendra Devraj Shukla, Maj. Plavelil Abraham Thomas, Maj. Harbans Lal Vaid, 
Bhanduvula Venkatachalam. 
Graduate 

Kumara Narasimhan Ravindra. 
Students 

вав] Chaos. Bhatia; Anil. Kumar” Сары, Fg-Of. ~ Karabal: “Капыш, 
T. G. Krishna Rao. 

* The Annual Reports appears bere in abridged form. 
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2. Fiance and Accounts 

2.1. The Statement of Accounts and the Balance Sheet duly audited by the Insti- 
tution’s Auditors for the year ended August 31, 1965, is given in Appendix I of the 
Annual Report (not included here). 

2.2. The donations recerved during the year under report are given in the full Annual 
Report. 

23. Public Charitable Trast for the Advancement of Engineering Education 

The followmg members were the Trustees of the Trust forthe year: Prof. N. S. 
Govinda Rao, President, Dr. T. Sen, Maj.-Gen. Harkirat Singh, Dr. K. L. Rao, and 
D. Р. R. Cassad, Past-Presidents. 

3. The Council 

During the year under report, the following Council meetings were held: 

1. Ahmedabad (C.M. 436, September 13, 1964), 2. New Delhi (C.M. 437, 
December 12, 1964), 3. Lucknow (C.M. 437 adjourned, February 20, 1965), 4. 
Lucknow (C.M. 438 special, February 23, 1965), 5. Lucknow (C.M. 439, February 
23, 1965), 6. Bhubaneswar (C.M. 440 special May 2, 1965), 7. Bhubaneswar 
(C.M. 441, May 2, 1965), and 8. Bangalore (C.M. 442, August 28, 1965). 

4. Standing Committees of the Council 
4.1. The Finance Committee of the Council consisted of the following members. 

The President, Prof. M. V. Deshpande, M. Ganapati, B. P. Kapadia, K. N. Misra, 

Maj.-Gen. S. P. Vohra. | 


42. The Examinations Committee of the Council consisted of the following members : 


(1) From September 1, 1964 to February 19, 1965. 
The President, К. C. Banerjee, Dildar Husain, V. С. Garde, Prof. N. S. Govinda 
Rao, and Brig. P. R. Kumar. 


(2) From February 20, 1965. 

The President, Prof. S. J. Arceivala, Dr. А. К. Chatterjee, Dr. С. P. Chatterjee, 
Prof. P. W. Dharap, Dr. V. M. Dokras, Prof. А. Lakshmanaswamy, and Dr. S. P. Luthra. 
43. Engineering Research Committee ‚ 

The Committee consisted of the following members. 

From September 1, 1964 to February 22, 1965. 

Prof. M. V. Deshpande (Convenor), Dr. A. К. Chatterjee; Dr. С. P. Chatterjee, 
Dr. V. M. Dokras, Prof. N. S. Govinda Rao, T. R. Gupta, Prof. R. S. Mehta, Dinesh 
Mohan, Dr. Jai Krishna, R. N. Joshi, A. R. Narayana Rao, Prof. S. Rajaraman, 
Dr. Swami Sharan, Dr. H. C. Visvesvaraya and B. R. Subramanyam (Secretary). 


44. Engineering Education Committee 

'The Committee consisted of the following members : 
From September 1, 1964 to February 22, 1965. 

Prof. ЇЧ. S. Govinda Rao (Convenor), Dr. А. К. Chatterjee, Dr. С. P. Chatterjee, 
Prof. M. V. Deshpande, Dr. V. M. Dokras, T. К. Gupta, Prof. К. S. Mehta, С. К. 
Agarwal, С. К. Chandiramani, С. C. Goswami, R. N. Joshi, Prof. S. Panchanathan, 
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T. S. Randhawa, К. F. Аппа, Brig. S. К. Bose, J. Datt, and B. R. Subramanyam (Secre- 
tary). 
45. Engineering Education and Research Committee 

On February 23, 1965, the Engineering Education Committee and the Engineermg 
Research Committee was combined together and renamed ‘Engineering Education 
and Research Committee’. The Committee consisted of the following members from 
May 22, 1965 : 

Prof. M. V. Deshpande (Convenor), Brig. S. К. Bose, С. К. Chandiramani, 
Prof. Р. S. Kalwachwala, Prof. Н. N. Ramachandra Rao, Dr. Н. С. Visvesvaraya, 
Dr. С. P. Chatterjee, Prof. H. C. Guha, Т. R. Gupta, S. K. Majumder, К. K. Nambiar, 
Brig. М. К. Rao, J. С. Bodhe, С. S. Desai, К. N. Joshi, Prof. О. С. Tamaskar, 
and B. R. Subramanyam (Secretary). 


4.6. Flood Control Committee 
The Committee consisted of the following members : 


Dildar Husain (Convenor), Р. В. Ahuja, Prof. N. S. Govinda Rao, С. L. Handa, 
D. V. Joglekar, B. P. Kapadia, S. Varadaraja Sarma, and Dr. H. L. Uppal. 


4.7. Power Supply Management and Organization Committee 

The Committee consisted of the following members : 

Р. К. Ghosh (Convenor), Prof. M. V. Deshpande N. К. De Sirkar, С. C. Goswami, 
V. Y. Kamat, Н. S. Kulkarni, В. М. Ojha, К. S. Ramu, Prof. A. Srintvasan and 
S. Mukhopadhyay (Secretary). 
5. Revision of Regulations of the Council 

A Special General Meetings of the Corporate Members was held in Bombay on 
24th October, 1964, to consider revisions to Regulations 7(a), (d), (f) and (g) and 15а), 
(d), (£) and (g) which were proposed by the Council, and which were recommended by 
the Council to the Corporate Members at their 436th Meeting held in Ahmedabad on 
13th September, 1964. The revisions were passed. 
6. The Journal and the Bulletin 
6.1. The year's publications 

The Journal was divided into seven Parts corresponding to the Divisions of the 
Institution. These were: Civil Engineering Division; Mechanical Engineering 
Division; Electrical Engineering Division; Electronics and Telecommunication 
Engineering Division; Chemical Engineermg Division; Mining and Metallurgy 
Division ; and Public Health Engmeering Division. The Journal Parts were regularly 
issued under this scheme during the year. 

The Balletin was published each months as heretofore. 
6.2. Technical Papers 

The number of technical papers and articles published under the various Divisions 
and Groups in the Journal during the year were: Civil Engineermg Division 66, 
Mechanical Engineering Division 30, Electrical Engineering Division 29, Electronics 
and Telecommunication Engineering Division 15, Chemical Engineering Division 5, 
Mining and Metallurgy Division 6, Public Health Engineering Division 9, Concrete 
Construction Group 11, Domes, Plates and Shells Group 2, Railway Engineering Group 
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6, Roads and Road Transportation Group |, Industrial Engineering Group 3, Marine 
Engineering and Shipbuilding Group nil, Nuclear Engineering Group ril, and in the 
Bulletin, 9, articles were published in the same period, making a total of 169. Besides 
these, 2 articles on Contemporary World Projects and 45 discussions on papers were 
also published. 

The number of papers recieved during the year was 180. Out of these 72 were 
approved for publication, and 35 were awaiting the recommendations of the Divisional 
Chairmen. 5 SO 
63. Hindi Section 

The Hindi Section continued to be guided by Shri Brijmohan Lal, Adviser. 
Under the new scheme of publications, its Journal was issued in December 1964, April 
and August 1965. The total number of papers published was ten out of which six 
were on Civil Engineering, three оп Mechanical Engineerng and one on General 
Engineering. The total number of pages wes 124. 

6.4. Museum of Indigenous Technical Literature 

Esen bocis ше bE SÎ he Many datar ib vare cuta Re 456. 
The Museum is under the charge of Nagpur Centre and works under the guidance of 
Shri Brijmohan Lal, Adviser, Hindi Section. 

7. Examinations , 
7.1. Жаш of ssambnations held in Nooemiber 1964 and May 1965 

boo dr I E 1964 

and May 1965 were as follows. 


November 1964 Examinations 


a of 
Number of tes | Number of 
Examination candidates | "Рег | candidates | Pereenteee 
ар (їп опе ог 
more sittings) 
Studentship 649 462 68 14,7 
(Old Scheme) 3015 1744 605 34,5 
Section A 
(New Scl ете) 5936 940 197 20.8 
ion B ` 
(Old Scheme) vs 728 625 315 50.0 


ion B 
(New Scheme) 5 1574 489 103 20.9 





Number of °5 | Number of 
Examination candidates |. “PPS! | candidates | Peromntase 
appeared (in one or 

Studentship 777 573 120 20.7 
Section A 

(Old Scheme) 2432 1635 662 40.5 

on А s 

(New Scheme) 6947 1299 303 232 
Section B | : 

(Old Scheme) d 461 vu 180 ‚ 438 
Section B 7 

(New Scheme) ut 2244 748 217 28.5 





8. Recognition of Exempting Qualifications 
(a) The following qualifications were ae as exempting from the Student- 
ship Examination of the Institution : 


(1) 


(2) 
0) 


(6) 


@) 


Diploma in (1) Civil, (и) Mechanical, and (ш) Electrical Engineering of the 
. State Board of Technical Education, Jammu and Kashmir. 

Diploma in Chemical Engineering of the University of Kerala. 

Apprentice Mechanics Course of the Kanchrapara Technical School, 
Kanchrapara. 

4-year Sandwich Course in Mechanical Engineering of the State Board of 
Technical Education and Training, Andhra Pradesh. 


Diploma m Mining Engineering of the State Council of Technical Education 
and Training, Orissa. 

Sandwich Course in (i) Mechanical, and (i) Structural Fabrication En- 
gineering of the State Council for x dnd and Technical Education, 
West Bengal. 

Apprentice Mechanics Final Exammation of the Indian Railways School 
of Mechanical & Electrical Engineering, Jamalpur. 


4-year Sandwich Course in Mechanical Engineering of the State Board of 
Technical Education, Madras. 
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(9) Junior Technical Course of the College of Engineering and Technology, 
Jadavpur, from the session 1941-42. 


(b) The following qualifications were recognized as exempting from Section А 
only of the Associate Membership Examination : 


(1) M.Sc. degree in Engineering and Applied Geology of the College of En- 
gineering and Technology, Jadavpur. 


(2) M.Sc. degree in Engineering and Applied Geology of the Jadavpur University. 


(c) The following qualifications were recognized as exempting from Section 
A and B of the Associate Membership Examination : 


(1) B.E. degree in (1) Electrical Communication, (ii) Electrical Technology, 
and (ш) Metallurgy of the Indian Institute of Science, Bangalore. 


(2) В.Е. degree in (i) Civil, (ii) Electrical, (ш) Mechanical and (iv) Telecommu- 
nication Engmeering of the Birla Institute of Technology & Science, Pilani, 
Rajasthan. 


(3) M.Sc. (Tech.) degree in Electronics of the Birla Institute of Technology & 
" Science, Pilani, Rajasthan. 


(4) B. Tech. degree in (1) Chemical Engineering, and (ii) Mining Engineering of 
the Indian Institute of Technology, Kharagpur. 


(5) B. Tech. degree in (1) Civil, (п) Mechanical, (Ш) Electrical, (iv) Chemical, 
and (v) Metallurgical Engineering of the Indian Institute of Technology, 
Bombay. 

(6) All India Diploma (National Diploma) in Chemical Engineermg and Chemical 
Technology of the All India Council for Technical Education. 

(7) B.Sc. (Eng) degree of the Utkal University m the following branches of 
engineering conducted at the colleges mentioned below : 

: . University College of En- 
gineering, Burla 


П. Chemical Engineering 


(8) B.Sc. (Eng.) degree of the Ranchi University in the following branches of 
Engineering, conducted at the colleges mentioned below : 


П. Civil Engineering 
Electrical Engineering Birla Institute of Techno- 
i logy, Ranchi 


(9) В.Е. degree in (i) Civil, (ti) Mechanical, (ш) Electrical Engineering of the 
Shivaji University, Kolhapur, conducted at the Walchand College of 
Engineering, Sangli, and the College of Engineering, Karad, which were 
originally affiliated to the Poona University. 

(10) D.LLSc. in Chemical Engineering of the Indian Institute of Science, 
Bangalore. 

(П) B.Sc. (Eng.) degree in (1) Civil, (и) Mechanical, and (ш) Electrical Engineer- 
ing of the Vikram University, conducted at the Maulana Azad College of 
Technology, Bhopal. 

(12) B.Sc. (Eng) degree in (i) Electrical, and (ii) Mechanical Engineering of the 
Patna University, conducted at the Bihar College of Engineering, Patna. 


9. Annual General Meeting 
The 45th Annual General Meeting was held in Lucknow between February 20-23, 
1965. 


A fall account of the 45th Annual Convention was pablished on pages 4-71, of the 
Bulletin, vol. 14, no. 8, April 1965. 


10. Representation on other bodies 
The names of the representatives of the Institution on other bodies are given in 
Appendix II of the Annual Report (not included here). 


11. Paper Meetings at Local Centres, Visits and Excursions 
Details are given in Appendix Ш of the full Annual Report. 

12. The Council wish to thank the many honorary workers for their very valuable 
service rendered during the year and to record that they are deeply conscious of their 
contribution. In particular, the Standing Committees of the Council, the Committees 
of the Local Centres, and Shri Brijmohan Lal, Adviser, Hindi Section, deserve mention. 
The Council also acknowledge with appreciation the great volume of work conducted 
by the staff of the Headquarters, Local Centre and Sub-Centre Offices. 
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ADDRESSES OF CHAIRMEN AT THE ANNUAL GENERAL 
MEETINGS OF THE LOCAL CENTRES . 


Nagpur Centre 
Chairman's address by Shri R. M. Terkunde, BE, M.LE, at the Annual 
General Meeting of the on January 17, 1965 


The Chairman welcomed the Chief Guest, Dr. К. L. Rao, Minister for Irrigation 
and Power, Government of India, and other invitees, and thanked the Committee of the 
Centre for electing him Chairman for the year 1964-65. 

Delivering his address, Shri, R. М. Tarkunde 
said, ‘Since 1935, I Have been engaged i in contractmg 
organizations doing civil engineering constructions. My 
address, therefore, concerns the progress and problems 
of the building industry. І 

> There was a great business slump m the world 

between 1930 and 1940. Jobe were difficult to find. 

There was heavy retrenchment from government 

departments. Unemployment and economic depression 
drove even first class engineers into desperation. 

The building industry had not developed much in 
those days. There was scarcity of work generally and constructions 45 came up were 
far too slow compared with the tempo of work of the Present day. But slow speed 
had other advantages. Engineers had more time to supervise. Workmanship was of a 
higher quality than it is today. ` 

"In course of time, the changing social, economic and political conditions in the 
country had their impact on the building industry. The requirements and expectations. 
changed. Scientific advancement brought about improyement and accuracy in design- 
ing. The high speed of development necessitated greater mechanization in the building 

" India was then under the fetters of British sovereignty. The. handful of British, 
administrators in India found that centralization of power was necessary for governing 
this vast sub-continent. It was to support this form of government, that rules and 
procedures were framed. Many of these rules and procedures still persist as the 
British legacy in our administration. 


There followed а world depression caused by ennd of consumer o 
‘There was a lot of commodities m the market but people did not have the resources 
to buy. The suffering due to extremeties such as low wages, unemployment and 
hunger were appalling. 

` With Hitler's rising ambitions, the Second the war broke out in 1939. 


) “The buréaucracy in. India took up the challenge of the war.in their own way. 
The British administration in India fully rose to the occasion with alertness. The 
stringency of peace time rules and procedures was at once moderated to suit the changed 





BULLETIN | 9 


. А considerable part of the war preparations concerned the building industry. 

Construction of hutments for accommodation of troops, training centres for cadets, tem- 
porary and permanent air strips, ammunition factories and cantonments, bastions of 
strategic importance, etc. sprang up all ‘over the country with terrible speed. The 
period was one of hectic activity for engineers. They were fortunate to have the taste 
of a major emergency and experience in emergency works. The building industry 
received a great filip. The work load executed by engineers and contractors was 
stupendous. ТЬе war came to an end at last in 1945. 


` Another outcome of the war was the dissolution of the British empire in Asia. 
India achieved freedom in 1947, and under the leadership of Jawaharlal Nehru, the 
‚ Congress Government was formed on the basis of perliamentary democracy. 


Several construction works were kept pending during war time, giving preference 
to war works. Such works were started after the war. There was, however, some lull 
in the building industry. - 

` In due course, the Planning Commission formulated the principles and aims of 
social and economic development of the country. Considerable stress was laid on the 
industrialization of the country and the production of food. An expenditure of 
Rs. 2,500 crores was envisaged in the First Plan. Engineers and builders were once 
again geared to a tempo of work faster than ever before. 


- .Large scale projects were undertaken for the manufacture of steel, cement and 
fertilizers. The necessity to expand the production of electric power was recognized 
and a number of power houses, both hydro-electric and thermal, were undertaken. 
Large irrigation projects were planned and their construction taken in hand. Extensive 
programmes came up for roads and bridges, factories, buildings for academic institu- 
tions and other peaceful purposes. Side by side, the private sector kept pace with a 
large number of small and big industries. 


The Sond Plan higa wak naed to Re 5,000 crores, the current, ie., 
the Third Plan, eee 10,000 crores, and the Fourth Plan will 
exceed Rs. 20,000 crores. 


A major portion of this expenditure concerns construction works of all types and 
the provision of indigeneous-or imported machmery. All this development is largely 
the responsibility, of engineers. In order to measure up to this responsibility, they 
have to increase their capacity at the same rate as the increase in the plan expenditure. 


This is an uphill task. Every work that is planned seems to have a stiffer limit for 


completion than the one before. Engineers are certainly kept up on their toes with 
the urgency arid rush of these jobs. ` 


Ï had occasion to discuss the question of continuing urgency of works with a 
Russian engineer. He told me with a quiet smile that he is yet to come across any 
construction in Russia which is not urgent. 


- With the extent of developments necessary for the country, our Five Year Plans 
vides еа Geiss marec eae mu edie 
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The recent incursion of China mto our borders and the belligerant declarations 
of the neighbours, have only added to the seriousness of the situation. We have 
been required to take up a great number of defence works. It is hoped that our efforts 
for peaceful development will go on unhindered. 


The building industry has developed considerably since the 1930's. Designs of 
irrigation works and civil engineering works for factories are being done in the country. 
We are also designing bridges and other prestressed concrete structures, We are using 
new varieties of machinery in buildmg construction and many of the machinery and 
equipment are being manufactured in India. However, much requires to be done for 
the building industry to prepare it to fulfil our targets and aspirations. 

I now wish to call attention to the problems that are restricting the growth of the 
building construction industry m our country. 

There is а tendency amongst йыла ant Glia sae v belitils ts Work 
done by engineers. It seems to me that this is done out of ignorance or lack of fore- 
thought. The cream out of our intelligent students is seeking admission to engineering 
colleges ; and it is only the best amongst them that succeed in getting admission. 
Engmeers are still in short supply. Contractors find it difficult to get sufficient 
personnel for their works. There is а paucity of skilled workers like masons, 
carpenters, fitters, mechanics, drivers, etc. There are no institutions to tram them m 
their trades. There is no system for awardmg trade certificates, with the result that 
the workers who report for work cannot be trusted for adequate quality or quantity of 
turnover. There is an acute shortage of accountants, typists and storekeepers of quality. 

All our large project works are generally away from big towns. The engineers and 
workers are provided with temporary quarters on the worksite. There is a deplorable 
tendency among young men to stay in cities and thus avoid hard life on project works. 


There are a number of reliable designers and consulting engineers for civil engi- 
neering works. Our country however lacks the designers of machinery and equipment. 
The need for them is being acutely felt in construction and other industries. 

The availability of local materials or the nature of the foundations to be tackled are 
sometimes not properly studied. Designs based on inadequate data result їп wastage 
and delay. Foundation geologists are not being consulted on important engineering 
works. This is essential in the interest of a safe design and economy. 

Construction works under the plan projects are being managed by Government 
engineers. "They are concerned with the making of plans, designing of structures, 
drawing of specifications and contract documents and supervising the works. All this is 
very technical. Even so, such a technical department is saddled with а non-technical 
administration, which is resulting in a lot of misunderstanding and delay. 

The accounts department and the accounting rules and audit objections are a 
continuous headache to government engmeers. A major part of the accounting rules 
were framed at the end of the last century. These rules and regulations require to be 
revised to suit the current times. In the majority of cases, it takes longer time to pay 
the fmal bill of а contractor than the time taken by the contractor to complete his 
work. ‘The accountants should be helpful to engineers rather than be a hindrance. 


f 
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It is found that new engineers in government service are not properly initiated in 
departmental procedure to undertake their responsibilities. There should be training 


centres to fully acquaint them with the rules and procedures. Considerable delays 
occur due to nonconformity with the rules. 


For the succese of our Five Year Plans, there must be full cooperation. between 
the government, engineers and the contractors. The engineers must be trusted 
end should enjoy complete confidence. They should be protected agamst public 
calunmies and should not be made scapegoats. They should not be exposed 
to the odium of a public enquiry unless a departmental and technical enquiry justifies 
such a course. Generally, a government officer is judged by his faults. No recognition or 
credit is given for the work done by him. He therefore feels that the less he works the 
less fault he commits; then why work? To see that he steps out of this attitude, he 
needs to be enlivened by some recognition of his good work. The government is 
certainly not lacking in able and efficient personnel, only they are not enthused enough 
to give their best. 

I cannot but make a reference to the problem of corruption. I am of the opmion 
that this question is exaggerated out of all proportions. It is undoubtedly true that 
corruption should be removed as an evil. But there are other evils which are equally 
repugnant to national well bemg. One such evil s the apathy and lack of initiative and 
enthusiasm among government employees. This evil is a direct result of the obsession 
about corruption. It has started a chain of suspicion to the extent of suffocating the 
healthy atmosphere. On the other hand, the other evil nullifies any attempt to tackle the 
urgent problems of the day such as food, agriculture and other development works. 


I have spoken at some length about government officers and their working. It is 
not my intention to blame the Government or the administrators. I have described 
the situation purely in a constructive spirit. There is the genuine desire m the minds 
of most people to work for the country. I am optimistic about the future of our country 
and our engineers will acquit themselves with credit.’ 


Summaries of Papers Published in the Journal, 
vol. 46, no. 3, pts. СІ 2, ME 2 and MM 1, 
November 1965 
CIVIL ENGINEERING DIVISION 
The Seven Depths in Prismatic Channels 


Prof. В. M. Advani 
Member 


A brief analysis of the computation of seven depths in prismatic channels is 
presented їп this paper. These depths are: the uniform or normal depth, the critical 


^ 
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depth, the end depth, the two alternate depths, and the two sequent or conjugate 
depths. As far as possible, the various equations have been expressed in the non- 
dimenaional form so as to make them universal in application. 


Rapid Analysis of Thermal Stress 
за Intake Tower of a Hydro-Electric Project 
B. Pant 
Associate Member 


and 


Р. T. Badhe 
Non-member 


The R.C.C. intake towers in a hydro-electric project support the trash racks and 
operate the gates at the intake end of the headrace tunnel or conduit. These structures 
remain partly under water and partly expoeed to atmosphere ; and hence, considerable 
thermal stress develops in them at certain periods of the year, particularly m the 
tropical regions. An estimate of the magnitude of thermal stress, which is necessary 
for design purposes, can be -obtained by the analysis of a space frame involymg 
the solution of a large number of simultaneous equations. This procedure is tedious 
and time consuming. This paper describes a rapid method of calculation of the 
thermal stress based on the theory of beams on elastic foundations and illustrates the 
same by calculating the thermal stress in the 176 ft. high intake tower of Koyna 
hydro-electric project. The results are verified by model tests and the general appli- 
cability and limitations of the method discussed. 


Evaluation of N-Value from the Second Foot 
of Penetraiicn of a Spoon Sampler 


D. P. Sen Gupta - 
Graduate 


and 


V. S. Aggarwal 
Student 


In the standard penetration test, the relationship between the number of rammer 
blows and the progressive depth of penetration of the spoon sampler shows а pomt of 
inflexion at about 12 in. depth. This sudden change in soil resistance indicates the 
presence of a disturbed layer of soil at the base of the borehole up to about 12 m. 
depth. This peper, therefore, suggests that the N-value of the soil should be deter- 
mined from the second foot of penetration of the spoon sampler. 
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PRESTRESSED CONCRETE GROUP 
Effects of Transversals in T-Beams and Slab Bridges - 
Non-member 


This paper studies the optimization of lateral load distribution in R.C.C. T-beams 
and slab bridges. It shows that amongst the various factors, the number and size 
of transversals play the moet important role, and а centrally located transversal is 
the most effective for obtaining lateral load distribution. From an analysis of the 
calculated results, it concludes that there is only one value of transverse stiffness for a 
bridge for which the ratio between the assumed values of flexural rigidity of the 
longitudinals coincide with the fraction of the design load carried by them. 


` 


Large Deflections of Cantilevers by Relaxation Method 


Dr. P. Desayi 
Associate Member 


The ordinary bending theory is not applicable for the analysis of slender bars under 
flexure because the deflections are very large. An exact solution of the nonlinear 
differential equation in the case of a bar having a fixed cross-section is possible and 
involves the use of elliptic integrals. For the bars having a varying cross-section or 
an Initial curvature, an exact solution may not be possible; and in such cases, some 
numerical method will have to be adopted. This paper outlines a numerical procedure, 
based on relaxation principle, for the determination of large deflections of a cantilever 
having fixed or varying cross-section due to an end-concentrated load. The problem 
of a ber having fixed cross-section is worked out to illustrate the procedure and the 
results are compared with those obtained by the exact method. 


Linear Graph Theory Applied to Structures—1 : Continuous Beams 
P. S. Satsangi | 
Non-member 
and 


V. К. Garg 
Non-member 


This paper attempts to encompass the field of structures in the ever widening 
fold of the linear graph theory. It presents an application of the linear graph theory 
for the solution of the problem of a continuous beam on the basis of abstract linear 
graphs and matrices. 
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SHELL STRUCTURES GROUP 
Deflection of Funicular Shell Square in Plan by Stram Energy Method 


P. Dayaratnam 
= Associate Member 


This paper presents the method of calculation of the deflection of a funicular shell, 
square in plan, by energy method. The deflection equation is obtained by minimizing 
the total potential energy of a shallow shell and it is compared with the deflection equa- 
tion of a square plate. The deflection of the shell is found to be several times less than 
the deflection of a plate having similar dimensions. A small cement-mortar model is 
tested for deflection and the test results are compared with the calculated values. 


Computer Analysis of Folded Plates by the Method of Transfer Matrices 
M. Ramaiah 
Associate Member 
This paper presents a modification of Holand's method for the analysis of folded 
plates and extends it to analyze the northlight folded plate structures. It also presents 


a programme for analyzing a folded plate structure on an I.B.M. 1620 digital computer 
using the method. 


RAILWAY ENGINEERING GROUP 
Pile Foundations on Indian Railways 
Kali Charan 
Member 


This paper describes the salient features of several pile foundations done by the 
Indian Railways and discusses in brief the preliminary investigations carried out, 
including the driving of test piles, placement of test loads, and determination of the 
ultimate resistance, allowable load, factor of safety, etc. 


Studies on Railway Accidents—3 : Cost of Accident 
T. C. Sarkar 
Non-member 
and 
C. P. S. Ayyar 
Non-member 


This paper brings out that the fmancial loss due to a railway accident consists of 
direct and indirect cost. It analyzes the various elements comprising the direct and 
indirect cost and describes a method for calculating the cost of a railway accident. 
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From an analysis of the data published by the Indian Railways, it concludes that there 
is no definite mathematical relationship between the direct cost and the indirect cost of a 
railway accident. 


ROADS AND ROAD TRANSPORTATION GROUP 


Urban Transportation 


P. G. Patanker 
Associate Member 
The problem of traffic congestion in cities is а global one and it exists in our 
cities too. The railways gave the nation mobility in the early days. Then came the 
automobile age and many persons became independent of the public transportation 
system by owning individual cars. However, the stupendous population concentration 
and large increase in automobiles are creating a crisis. If the problem of traffic 
congestion in cities is not solved early, it will raise the question whether a nation 
born in farms is destined to die in cities. This paper describes the various systems of 
mass transportation and gives а comparative economic survey of them. From a 
comparison of the overhead rapid transit system with the underground railways, it 
concludes that the provision of tbe latter is the only answer to the growing problem of 
rapid mass transportation. 


Drawbacks of Bituminous Mix Design Methods 
M. V. Prakasa Rao 
Associate Member 
\ 

This paper describes the requirements for satisíactory performance of а bitu- 
minous mix and brings out the factors affecting its performance. The drawbacks of the 
frequently adopted test of a brtummous mix and the triaxial test, which claims certain 
advantages over the former, are also discussed. Finally, the method of correlation of 


these test results with the field performance data of a bituminous mix, which is an 
important factor in determining the suitability of the laboratory tested mix, is described. 


Planning of Highway System in Assam 


С. С. Sharma 
Member 


This paper stresses the need for highway planning in general and describes the 
evolution of various patterns of highway system such as grid and star pattern, modified 
grid-star system, web and lattice pattern, crystal pattern, etc. in India. The deficiency 
of the existing highways in Assam is mentioned and the classification of highway system 
for future planning indicated in the paper. The hexagonal grid system of highway 
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is suggested for Assam which satisfies most criteria specified in the Twenty Years Road 
ранган Plan for India (1961-81). 


MECHANICAL ENGINEERING DIVISION 
Reaction Kinetics in Diesel Combustion 


Maj. А. S. Bhullar 
Associate Member 


This paper stresses the importance of reaction kinetics theory for improving the 
efficiency of combustion of Diesel fuel in compression-ignition engines, rather than the 
atomization and penetration of the fuel spray. It analyzes the combustion process of 
each particle of the injected fuel and describes the M-combustion system, in which the 
reaction kinetics theory has been utilized to obtam a gas phase molecular mixture by 
allowing the fuel to evaporate in small dozes from the combustion chamber. The 
M-combustion system not only eliminates the Diesel knock and smoke but provides a 
roulti-fuel engine which can burn a wide range of fuels, from petrol to crude oil. 


Critical Speed of a Thin Rotating Disc with a Rigid Inclusion 
Welded at the Centre 


K. Chakrabarti 
Non-member 


Many research workers have worked on the strese-strain characteristics of a thin 
rotating disc, of both solid and hollow types. Modern workers have also worked on 
the stress-strain behaviour of both solid and hollow elasto-plastic and “plastic discs. 
They have found the critical speed for which a particular disc undergoes incipient 
yielding. This paper attempts to show the effect on the critical speed of a thin. 
rotating disc due to a rigid circular inclusion welded at its centre and concludes that 
for a certain range of the inclusion diameter, there is no critical speed of the disc. 


Supercharging of LC. Engines for Power Loss Compensation at High Altitudes 


K. P. Singh 
Non-member 


This paper presents a theoretical method for determining the capacity and design 
parameters of the compressor and turbine of an exhaust gas driven turbocharger 
for the compensation of pressure loss at high altitudes, both for spark-ignition and 
compression-ignition engines. The relative merits of the various types of supercharger 
for this purpose are discussed and a relationship for- assesing the performance of a 
supercharged engine is described. 


Dr. A. Bhattacharyya 
Associate Member 
Chip control in high speed machining presents a difficult problem, which can be 
tackled by a study on the chip flow mechanism to assess the conditions of chip failure. 
This paper develops an equation to correlate the instantaneous radius of curvature of 
the moving chip, considered as an elasto-plastic beam, with the chip thickness. From 
an analysis of the experimental data, it derives the equations for the upper and lower 
boundaries of the effective chip breaking zone. 
Manufacture of Diesel Locomotives in India 
V. А. Patel 
: Associate Member 
‘This paper studies the different types of locomotives used in railway systems and 
brings out the superiority of a Diesel hydraulic locomotive over a steam locomotive. It 
stresses the need for manufacture of Diesel hydraulic locomotives in India and 
discusses the details involved in the setting up of such a manufacturing plant, viz., 
selection of site, provision of other facilities, capital requirement, production pro- 
gramme, personnel training, etc. 
MINING AND METALLURGY DIVISION ` 
Occurrence and Prevention of Disasters in Mines 
С. S. Marwaha 
Member 


This paper presents a brief comparative study on the accidents which take place 
in the various industries and stresses that the miming operations involve the maximum 
danger not only in India but the world over. It analyzes the causes which lead to mine 
disasters and from an analysis of the various data concludes that in spite of its inherent 
hazards, the annual death due to accidents in mining industry in India, employing about 
800,000 workmen, is about the same as that due to the traffic accidents in any large 
city of the country. It also describes the preventive measures adopted to reduce mine 
accidents and indicates that Ње safety effort in mines are to be pursued continuously 
with an intense vigil. = 

Coal Mining Researches in Western Europe and their Applications in India 
Prof. R. D. Singh 
Associate Member 
‘ This paper reviews briefly the current researches in coal mining, carried out in 
the West European countries and indicates the possibilities of utilizing their findings 
to improve the conditions in Indian coal mines, The problems of coal mining are dealt 
with in three board categories : mine environment, rock mechanics and strata control, 
and materials and equipment. 
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INSTITUTION NOTICES 
Misd in the Instituti аа 
The Council have decided to cancel the results of the following candidates for the 


May 1965 examinations and debar them from appearing in the Institution examinations 
up to and including that mentioned against their names, 


Studentship Debarred up to 
R. Yagnarayanan 64764-5 6225Т Мау 1966 
I. S. Sethi 48098-S 714ST November 1966 
S. C. Jayaswal S 20394 2311A November 1966 
O. P. Ambestha S 41033 2319A May 1966 
H. K. Mehta S 38842 2255A May 1966 
Н. L. Kapoor S 36775 1926A May 1966 
T. S. Gupta S 23050 1893A May 1966 
H. oe 5 44985 1415A November 1966 
P.L. S 27149 1098A May 1966 
Z. S. Gupta S 11723 1079A November 1966 
Sham Dess S 33756 1017A November 1966 
Rajinder Singh Chabal S 45518 3845NA May 1966 
M. D. Mishra S 57140 5304NA May 
O. P. Sardana S 44403 6367NA November 1966 
I, Sudera S 55979 3108NA May 1966 
R. P. Mehta 5 53930 3278NA November 1965 
Davinder Singh S 19916 3291МА Мау 1 
Chand 5 52669 3831МА Мау 1966 
. L. Kapoor S 51007 May 1966 
„Р, 5 53180 3505NA May 1966 
R. K. P. Singh S 55523 3597NA May 1966 
P. P. Mukherjee S 29023 1962NB May 1966 
D. P. Sanyal 5 27383 1963NB May 1966 
K. L. Gupta 5 34964 377NB November 1966 
Draft Indian Standards 


° The following draft Indian Standard has been issued recently. 


Draft Indian Standard Specification for Toluene, Pure, Nitraton Grade (Revision 
of LS. : 537-1955) 


This standard prescribes the requirements and the methods of sampling and test 
for toluene of pure nitration grade. 

Members may send their comments on the above draft standard before January 7, 
1966, to Dr. V. М. Dokres (М.), Director of Technical Education, Madhya Pradesh, 
Bhopal, who is the Institution representative in the Chemical Engineering Division 
Council. 

Copies of draft standards may be obtained from the office of the Indian Standards 
Institution, Manak Bhavan, 9 Bahadur Shah Zafar Marg, New Delhi 1, or from 
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its branch offices at 232 Dr. Dadabhoy Naoroji Road, Bombay 1; 11 Sooterkin Street, 
3rd Floor, Calcutta 13; 14/69 Civil Lines, Kanpur; and 1/12 First Line Beach, 
Madras 1. 


INSTITUTION NEWS 


Inauguration of the Engineering Research Development 
and Consultancy Centre at Bangalore 


The Engineermg Research Development and Consultancy Centre (ERDAC) 
proposed by the Mysore Centre of the Institution, was inaugurated by Shri S. Nija- 
lingappa, Chief Minister of Mysore, at the Mysore Engineers Association Hall, 
Bangalore, on Sunday, August 29, 1965. Prof. N. S. Govinda Rao, President, was in 
the Chair. The gathering, besides the Members of the Council of the Institution, 
included some of the distinguished engineers of Mysore who were closely associated 
with the Institution and the Mysore Engmeers Association. 

Welcoming the Chief Guest and the gathering, Shri R. A. Rajagopal, Chairman, 
Mysore Centre, said, ‘It gives me great pleasure to welcome you all for this inaugural 
function of the Engineering Research Development and Consultancy Centre. The 
idea of a research centre at the Mysore Centre of the Institution was suggested by the 
Chief Minister himself and the then Governor of Mysore, His Highness Shri Jaya- 
chamarajendra Wadiyar, at the Centenary Celebrations of the Mysore Engineers 
Association held in 1963. When the question of amalgamation of the Mysore Engi- 
neers Association with the Institution of Engineers (India) was being considered, 
Shri Dildar Hussain, who was the Chairman of the Sub-Committee set up by the 
Institution, supported the idea of setting up the research centre. At his instance, it was 
agreed that one of the means of commemorating the 100 years of service by the Mysore 
Engineers Association was the establishment of a research and consultancy centre. 


It took some time to crystallize our ideas clearly on this subject and we are happy 
today that the person who originally mooted the idea about two years ago is inaugurating 
this research centre. At every meeting of the Institution in which the Chief Minister 
has been participating, he has been contmuously emphasizing the urgent need for cons- 
tructive and creative work, and assured the necessary governmental assistance for such 
work. In fact, we plead guilty for the delay in getting through the organizational setup 
required for a centre of this type. I do not wish to amplify further on this occasion 
except to say that this being a research development and consultancy centre, we realize 
the responsibilities involved in achieving the high standard of work, which other Local 
Centres can emulate. 1 am sure that this will be possible with the very active coopera- 
tion of not only the members of the Local Centre, but experts from the other Local 
Centres as well as the Headquarters. The office of the Institution has with full 
enthusiasm contributed to the establishment of this Centre. 


1 thank the President, the Members of the Council, the Members of the Finance 
Committee, and the Secretary and his Staff, who have helped to get through this work 
as expeditiously as possible.’ 
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Shri S. Nijalingappa, Chief Minister o£ Mysore State, with Prof. N. Be A MAG енны, 
and members of Local Centre Committee 


Follewing the welcome, Shri S. G. Ramachandra, Honorary Secretary, Mysore 
Centre, outlined the objectives and functions for which the Centre had come into being. 
He said, ‘The Research Centre is being established according to the amalgamation of 
the Mysore Engineers Association with the Institution of Engineers (India). This 
Centre will have a shortened name, ERDAC. The Centre will work as a non-profit 
“making body. This set up will not compete with any of the existing organizations 
“nor duplicate the type of work done in the other research organizations in the State. 
The following are the objectives of the Centre 

(a) To offer consultancy services both in design and construction of civil and 
mechanical structures, and electrical circuits and equipment ; 

(b) To undertake preliminary studies and prepare feasibility reports, if necessary, 
on specific problems and projects referred to the Centre ; 

(c) To undertake the responsibility for guidance on standardization of raw 
materials used by the engmeering industry including civil engmeering 
industry E | g 
(1) To prepare proper purchase калары where specific standards 

do not exist ; 
. Gi) Offer advice on procurement of the € types of materials indicating 
even the sources of supply ; 
- (i) To provide, if necessary, supervisory services for manufacturers of 
raw materials ; E 
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(iv) То make arrangements for qualitative inspection and testing of mate- 
rials and equipment generally їп use ; and 
(v) Arrange for supervisory service during construction and erection; 

(d) To undertake the study of soil conditions and give proper advice on founda- 
tion problems ; 

(e) To undertake the development of purely indigenous designs and suggest 
improvements of design in existing projects for the benefit of those 
organizations which do not have their own development and research 
groups ; 

(f) To offer consultancy on all aspects of engineering from amongst specialized 
panels of consultants who are members of the Institution ; 


(g) To mamtain up to date technical information and documentation ; and 
(b) To tram research student» and other workers in the above type of work. 


In fulfillment of the above objectives, a small beginning is already made. A 
technical secretary with the necessary staff will be incharge of the Centre. 


As members are aware, the Mysore Centre has started a series of studies under the 
title ‘Challenge of Sharavathy'. The work of coordination which the Director of 
Industries, Government of Mysore, has desired us to do will be undertaken by this 
Research Centre and entrepreneurs can make use of this facility at the Centre. 


Classification of members of the Mysore Centre of the Institution based on their 
specialization is now under way and nearly 100 persons have forwarded mformation 
as regards their fields of specialization. The libraries of the Institution and the Indian 
Institute of Science, Bangalore. will be used for providmg the necessary technical infor- 
mation and documentation. The cooperation of the Mysore Small Scale Industries 
Association have already been enlisted for undertaking work on specific projects. One 
or two projects are already underway. These pertain to the quality of indigenous raw 
materials and proper training of local labour for specialized skills. Cooperation of 
the Chief Engineers of the Government of Mysore, the Mysore Electricity Board and 
the Mysore Chamber of Commerce in the working of this Centre. has been assured 
Another project which the Centre will be undertaking at the suggestion of the Chief 
Minister pertains to the subject of low cost housing and school buildings. The 
Government Architect is actively cooperating with the Institution in this work and 
within the next 2-3 months we will be able to make concrete suggestions to the Govern- 
ment on this subject. | 

In this connection, it is necessary for me to record the cooperation the Institution 
has been receiving from the Public Works Department of the State, the Mysore State 
Electricity Board, the Bangalore Water Supply and Sewage Board, many other 
Governmental agencies and the industrialists in the State in the various activities of the 
Institution. We are shortly planning a Seminar on “The Problem of Industrial Wastes’, 
in collaboration with the Bangalore Water Supply Board. The Director of Employment 
and Training, Government of Mysore, is encouraging us in developing the courses of 
study and syllabus for training masons, carpenters and fitters for the building industry. 
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Shri R. A. Rajagopal, Chairman, Mysore Centre, welcoming the audience 


The work of drafting a syllabus for the training of masons is just complete and the 
Institution's recommendation is being forwarded to the Government in a week's time. 


In order to educate and guide public opinion properly on the question of tariffs for 
public services such as electricity tariffs, it 1s proposed to hold а sympoeium to give а 
background of engineering economics to the consumers. In the same symposium, the 
consumers’ views will be heard and it is proposed to submit a memorandum to the 
Tariff Committee based on the views expressed at the symposium. 

We have many other ideas which we would like to try out with the object 
of bringing about purposeful cooperation between the various agencies in the State. 

The Institution feels that in a developing economy its role as a coordinator is more 
keenly felt today than ever before. We are glad to record the positive cooperation 
and the assurances of assistance from the Government for this work’. 

Inaugurating the Research Centre, Shri S. Nijalingappa, Chief Minister of Mysore, 
said, such centres are essentially required at the present juncture when it was very 
difficult for both the Government and the people to spare huge sums of money for 
school buildings. Research is the basis of all progress. [t was the duty of the 
Government and the society to find out the talent among young scientists and engineers 
and encourage them to carry on their research. He added that he was proud of Mysore 
engmeers. In fact, it was the late Dr. M. Visvesvaraya, the engineer-statesman, who 
laid the foundation for planned development and progress. Emphasizing again that 
research was the basis of progress, he called upon engineers to be in the vanguard of 
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research. He wanted them to devise ways of constructing low cost houses and school 
buildings. ‘We cannot afford to spend Rs. 70,000 for a school building’, he said. 


He stressed the need to encourage young engineers and scientists. 


| 





Shri S. Nijalingappe, Chief Minister of Mysore State, inaugurating the Reecarch Centro 


Prof. Govinda Rao dealt at length on the importance and role of research in human 
service and added that the State was fortunate to have а Chief Minister who is so keenly 
aware of the innumerable benefits research would bring in and has been doing all that is 
possible to help the cause. He assured the Chief Minister that the Research. Centre 
would give all attention to research on the economics of engineering projects. 

Shri B. Seshadri, Secretary of the [nstitution, proposing the vote of thanks and said, 
'[t is my privilege now to propose a vote of thanks to our Chief Guest, who has so 
kindly inaugurated this Research, Development and Consultancy Centre this morning. 
As the origmal suggestion for its establishment had come from him, it has been very 
appropriate that he has seen its fulfilment. ; 

The founding of this Research Centre represents a unique advance in the activities 
of the Institution, which have been following out in a number of new directions in 
recent years. It has come into being, also, through a unique event. This event was 
the amalgamation of the Institution with an even older body of engineers, the Mysore 
Engmeers Association, which had a fascinating history, a history of service, stretching 
back to a hundred years. 

With the assured and gracious support of the Chief Minister and his Government, 
the Research Centre has a great future and important duties to carry out. 
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May I request you all, gentlemen, to show our appreciation to the Chief Minister 
for all he has done for the Institution and the engineers, and for being with us this 
morning in the usual way ?' 


SEATO Graduate School of Engineering Scholarships 

Scholarships are awarded by the SEATO Graduate School of Engmeering, 
Bangkok, Thiland, for study leading to the degree of Master of Engineering in hydrau- 
lics, public health, soil, structural, or transportation engineering. These scholarships 
are available to selected graduate students who are nationals of Brunei, Burma, Cambodia, 
Ceylon, India, Indonesia, Laos, Malaysia, Pakistan, Philippines, Singapore, South 
Vietnam and Thailand. A full scholarship for students outside Thailand includes : 
(i) minimum cost air travel from residence to Bangkok and return, plus an allowance 
of 500 Baht toward fees charged in connection with entering Thailand, (ii) subsistence 
allowance of 1,500 Baht per month, (ш) tution, (iv) textbooks used in courses taken 
for credit, and (v) research and other thesis expenses. 


The application for admission from eligible applicant ie also considered as an 
application for a scholarship. Application forms can be obtained from the Dean of 
the Graduate School and should be returned to him before February 15, 1966, for consi- 
deration of an award starting with admission in June 1966. 


Proceedings of the Symposium on the Application of Prestressed Concrete to 
Machinery Structures, London, January 1964 


In REN 1964, the Prestressed Concrete Development Group of the U.K. orga- 
nized a Symposium on the Application of Prestressed Concrete to Machinery Structures, 
on behalf of the Committee set up to study this subject by the Federation Internationale 
de la Precontrainte. The proceedings of this Symposium have now been published 
by the Prestressed Concrete Development Group. This 40 page publication, in A4 
format, contains over fifty photographs, drawings and diagrams. The Proceedings 
contain papers given by engineers from Britam, Germany and Russia dealing with the 
application of prestrssed concrete to machinery frames, foundations for turbo- 
alternators in power stations, structures which are subject to shock loading, foundations 
for heavy plant, and triaxially prestressed. bedplates for heavy frames. The use of pre- 
stressed concrete for machinery structures is an almost entirely new field in which there 
is a tremendous potential for development. Since the Symposium held in 1964 was 
the first of its kind, this publication is of particular importance. The publication is 

“available at а cost of £ 1.5.04. from the Prestressed Concrete Development Group, 
Terminal House, Grosvenor Gardens, London, S.W: 1, England. 


Proceedings of the Symposium on ‘Systems Engineering for Control 
System Design’, Tokyo, August 1965 
The Proceedings of the IFAC Tokyo Symposium on ‘Systems Engineering for 
Control System Design’ held in August 1965 will be published by the Symposium 
Committee. The reduced post-paid price is $ 13.10 which will be in effect till 
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November 30, 1965. After this date the price of the Proceedings will be $15.30. 
Order forms can be obtained from Technical Officer (Scientific), 'The Institution of 
, Engineers (India), 8 Gokhale Road, Calcutta 20. 


Subscription rates for LEE. publications and Transactions of the ELC., 1966 


The annual subscription rates applicable to members for the publications of The 
Institute of Electrical Engineers, London, are given below. 








Title of publication Subscription rate 
Electronics and Power £ 3.15.0 
Р 1 £ 9.00 
Electronic Record £ 4146 
Power Record £ 3.0.0 
Science and General Record £ 3.00 
Science Abstracts Section À £ 18.15.0 
Science Abstracts Section B £ 13. 2.6 
Students Journal £ 0.96 
Current Papers in Electrical Engineering | £ 1.10.0 
Current Papers in Physics £ 3.00 


The Transaction of the Engineering Institute of Canada are published in the following 
series : A Bridge & Structural, Civil, Geotechnical ; B Mechanical, Thermal and Nuclear 
Power, Welding ; C Communications & Electronics & Automation, Electrical, Hydro- 
electric ; D Education, Management, Research ; and E Chemical, Mining & Metal- 
lurgical, Oil & Natural Gas. An annual subscription rate of $ 3.00 will entitle a 
member to all the above series to be published during 1966. 


LOCAL CENTRE ACTIVITIES 
Mysore Centre 
~ А new Tariff Committee was constituted by the Mysore State Electricity Board 
for reviewing the tariff structure in the State, and a preliminary meeting was held 
recently for ascertaming the views of the industrialists and consumers in the question 
of revision of power tariffs. The Mysore Centre was also invited to the meeting to 
give the Institution's suggestions in the matter. Shri 5. С. Ramachandra (A.M), 
Honorary Secretary, and Shri J. L. D'Sa (M.), Joint Honorary Secretary of the Centre 
attended the meeting and a summary of the suggestions made by them is given below. 


Back ground 

Oer thc en Genre per Gade Lue Dee ЕЕ СС duds EA, -frst ia 1956 
based on the recommendations of the Thacker Committee, then in 1959 based on the 
recommendations of the Iyengar Committee, and agam in 1963 based on the 
recommendations of another Committee headed by Shri М. М. Iyengar. Each of these 
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revisions have shown an upward trend in tariff rates. Also, during this period, electri- 
city duty has been imposed which at the moment is one of the highest in India. 
However, during the last ten years, there has been an increase in installed capacity of 
95 MW only. The units sold during the same period have approximately doubled 
and the load factor has improved to about 73%. In the same period, the system cost 
per kW installed has almost doubled, whereas the operation and maintenance expenses 
per unit sold have also doubled. ‘This has increased the cost per unit by 50% and the 
revenue realized per unit has also increased by 50%. In the light of the above figures, 
the increase in tariff over the period of ten years was necessary. 


Майште of industry 

The Electricity Boards were constituted in pursuance of the provisions of the 
Electric Supply Act, 1948, with the specific object of promoting the coordinated 
development of generation, transmission and distribution of electricity in the most 
efficient and economic manner. The returns should be adequate to meet (i) operation 
and maintenance charges; (ii) contribution to depreciation and general resources ; and 
(ni) payment of interest charges on capital employed and, if possible, to earn more to 
fmance extension activities. The Institution recognizes that there is an inflationary 
tendency in the country both on cost of equipment and wages. Purely from a techno- 
logical point of view during the last forty years, generator sizes has risen from 5,000 LW 
to 90,000 kW. In the last stage of development in the State, the increase in generator 
size is more than five times. This, the Institution believes, has for the first time given 
a break through as far as the cost of generation is concerned. Therefore, in keepmg 
with the trends in other countries, the consumer has been hoping for a reduction in 
power tariff. A study of systems operation in other countries gives a clue to this. The 
Institution therefore hopes that the Mysore State Electricity Board will meet the 
challenge to improve its operational efficiencies and service to the customers and 
thereby achieve reduced costs of operation. The benefit could then be passed on to 
the consumer. 


The Mysore State Electricity Board has а capital outlay of Rs. 86 crores, its 
working expenses аге also Rs. 340 lakhs. The revenue per unit sold was expected to 
be 6.3 P. and the pattern of consumption and revenue were to be as follows : 


Consumption Units); | Revenue,% 
General lighting and domestic power 10.3 34.28 
LT con cultural pum 4.28 4.85 
Ê Qa dustries) 7.67 1352 
3.06 7.05 
H.T. vp alea 74.40 38.17 


It would be interesting to note how the actual figures compare with the anticipated 
figures. The revenue realization was expected to cover the operation and maintenance 
charges and depreciation, and leave a small deficit. It is presumed that the Boards in 
general cannot endeavour to create resources to fmance the capital expenditure. 
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With the commissioning of the Sharavathy, it would be futile to expect an imme- 
diate return on the capital block invested in the project. A certam time lag will have 
to be allowed for the demand;to build up. The block of power is so large that it may 
take a few years before the state consumes the entire energy. The losses during the 
first few years will necessarily have to be capitalized. As against this approach, if the 
Board were to purchase power from the Government at a rate which does not make 
sufficient provision for the time required for the load growth, the purchase price will be 
high and the tariff will necessarily have to be pushed up. This will act as an handicap 
to the overall socio-economic development of the State. 


Promotional tariffs 

As the State is anxious to increase the tempo of industrialization, every endeavour 
should be made to keep the tariffs as low as possible and if reduction of tariff is not 
possible immediately, the Board should seriously attempt to find out ways and means 
of keeping the present tariff rates gomg for another three years, at the end of which 
period it may be possible for the Board to reduce the tariffs. The capacity of the 
consumer to pay and the purpose for which power is to be utilized are the two factors 
that should govern the tariffs. The cost of the power element in the total cost of the 
end product is a very important consideration even if this cost forms a small percentage. 


Rural electrification 

In a socialistic pattern of society, it is very necessary that benefits of electricity should 
be made available to the rural areas as fast as possible. The Government is rightly 
very keen on this extension activity. Because of the very nature of the off-take, this 
programme of rural electrification cannot yield adequate returns and will thus act as a 
Liability on any electric supply company. The load growth is slow in rural areas. 
A time lag of 7 to 10 years will be needed to ensure a fair return. This aspect has been 
studied by the Venkataraman Committee and it has made a positive recommendation 
that the Government of India should explore the possibility of granting loans for rural 
electrification schemes which should be interest-free during the first five years, Unless 
this is done, the progress in rural electrification can be achieved only by transferring 
this burden to other classes or consumers and thereby arresting their growth. 


The Institution attaches greatest importance to Recommendation 9 of the Venkata- 
raman Committee. This can be achieved by (1) lowering the cost of electricity 
purchased; (i) minimizing the administrative expenses; (ni) lowering the working 
expenses ; (iv) reducing the billing expenses ; (v) lowering the interest charges on capital, 
and (vi) improvement in transmission and distribution losses. The Board should 
constitute а cost study cell for this specific purpose. 


The Institution is willing to undertake a detailed study of any particular aspect of 
the technical problems for the Board. A sample survey to study system losses, voltage 
and service conditons with a view to improve the efficiency of service may be suggested. 
In the absence of detailed figures on the various technical aspects of system operation, 
the Institution is unable to give any positive recommendation on this aspect imme- 
diately. As stated earlier, the Institution will be pleased to undertake this work in 
their new consultancy and research centre. 
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Electricity duty 

This tax was introduced in Mysore State in 1957. Tho average rate of tax on 
consumption was 0.558 P. per unit. In 1964, the average rate of tax was 1.36 P., le., 
an increase of 144%. This increase is highly disproportionate to the increase in 
the tariffs during the period. 

To enable the Board to evolve promotional tariffs for power consumption, the tax 
or the duty should not take away this important feature. Electricity is not a luxury to 
the common man and has become essential to maintain his present living standard. The 
Institution is of the firm opinion that the State Government should reduce the tax 
burden. On a comparative study, it is seen that the tax burden in the State of Mysore 
is the highest, viz., 3.6% on loan capital, as compared with 1% m Maharashtra, 1.4% 
in Madras, 0.1% in Kerala, and 0.5% in Bihar. In the case of a particular class of 
consumer such as domestic consumers with an all-electric home, the incidence of tax 
is as much as 25% of the monthly consumption. There is thus great scope for reduc- 
tion in the tax and make it on an ad valorem basis as suggested by the Venkataraman 
Committee. 

Comments on existing structure 

As pointed out earlier, all efforts should be made to continue the existing rates for 
power. A few points for rationalization are suggested. As far as domestic consumers 
are concerned, the outlet system may be discontinued to encourage the consumer to use 
more outlets and therefore more power. A mmimum of such consumers may be taxed 
on the basis of an agreed sanctioned load. In rural areas, a common tariff for all types 
of consumption may be considered in order to reduce the mstallation costs. 


Service improvement 

There have been a number of dissatisfied consumers. The main complaints which 
need immediate attention are : (i) voltage conditions ; (ii) continuity of service and divi- 
ding frequent interruptions ; (ш) undue delay in attending to complaints ; and (iv) undue 
delay in servicing sanctioned new installations. The Institution feels that the Board 
should undertake an overall drive to improve its services. This by itself will encourage 
load growth and provide reveneue stability. In the absence of proper load growth and 
revenue stability, it will be difficult for any tariff committee to decide what tariffs will be 
suitable for the next five years. 

The Institution also feels that the tariffs fixed in 1965 should be in force for at least 
five years, during which period promotional tariff for industrial development would 
encourage а rate of load growth which would bring in better revenue. The existing 
rates have this advantage.” i 


Public relations 

The Board at present does not have any organized public relations efforts. This is 
an immediate necessity to propagate the use of more power and give publicity for the 
good work and improvements done by the Board in the interest of consumers. The 
safety aspects also need emphasis periodically. Periodical conferences with contractors 
and manufacturers of electrical equipment will bring about better coordination. 
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FORTHCOMING CONFERENCES 


Symposium on Problems of Energy Supply in India during the Fourth 
Five Year Plan', Central Fuel Research Institute, February 4-5, 1966 

The Indian Section of the Institute of Fuel, London, in collaboration with the 
Central Fuel Research Institute, is organizing a Symposium on ‘Problems of Energy 
Supply in India during the Fourth Five Year Plan’ at Jealgora, Dhanbad, from 
February 4 to 5, 1966. Papers are invited by the Chairman of the Indian Section of 
the Institute of Fuel and the titles and the summaries of which should reach him by 
December 20, 1965. | 

Further information can be obtained from Dr. A. Lahiri, Chairman, Indian Section 
of the Institute of Fuel and Director, Central Fuel Research Institute, Р.О. FR.I., 
Dhanbad, Bihar. Í 


Third Symposium on Earthquake Enginsering, 
University of Roorkee, November 1966 
The Third Symposium on Earthquake Engineering will be held at the University 
of Roorkee in November 1966. The subjects for discussion at the Symposium include : 
(1) Analysis of structural response and design of structures for earthquake 


forces, 
(ii) Design of dams and other appurtenant works in seismic zones, 
(ш) боп and foundation behaviour during vibrations, 
(iv) Seismicity, wave propagation and ground motion, 
(v) Instruments for earthquake engineering and seismological studies, 
(vi) Geological studies of tectonic features influencing occurrence of earth- 
quakes, 
(vii) Recent strong earthquakes and resulting damage, and 
Ҳуш) Housing in seismic zones. 
Papers accepted for the Symposium will be printed and distributed to all registered 


participants before the opening of the Symposium. Members who wish to contribute 
papers should intimate the titles to the University before March 31, 1966. 


Further particulars can be obtained from Dr. Jai Krishna, Professor and Director, 
School of Research and Training in Earthquake Engineering, University of Roorkee, 
Roorkee, Uttar Pradesh. 


New York City, April 12-14, 1966 
A Symposium on ‘Generalized Networks’ is organized by the Polytechnic Institute 
of Brooklyn, in cooperation with the Institute of Electrical and Electronics Engineers, 
the Optical Society of America and the Society for Industrial and Applied Mathematics, 
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to be held in New York City from April 12 to 14, 1966. The suggested topics of parti- 
cular interest are: (i) Network theory of distributed structures; (и) Network 
representations in electromagnetic theory, (Ш) Optical systems as networks, (iv) Transla- 
tion of physical laws into constramts on network realizability, (v) Networks as thermo- 
dynamic system, (vi) Network formation in quantum mechanical systems, (vi) New 
attacks on classical network problems, and (уш) Network representations of biological 
systems. 

Contribution of papers is welcomed by the Symposium Committee and the last 
date is January |, 1966. Further information can be had from the Symposium 
Committee, Polytechnic Institute of Brooklyn, 333 Jay Street, Brooklyn, New York 
11201, U.S.A. 


1966 British Jomt Computer Conference, 
Eastbourne, May 3-5, 1968 
The 1966 British Joint Computer Conference will be held at Eastbourne from 
May 3 to 5, 1966. Sponsored by The British Computer Society, The British Institute 
of Management, The Institute of Chartered Accountants, The Institution of Electrical 
Engineers, The Institution of Electronic and Radio Engineers, the Conference will be 
held under the aegis of The United Kingdom Automation Council. The scope of the 
Conference has been provisionally divided into the following categories : 
1. Scientific Applications 
(a) Combinatorial problems (e.g., scheduling, assignment and timetabling 
problems), 
(b) The use of computers for engineering design. 
2. Management Planning and Decision Making 
(a) Resource utilization. 
(b) Network analysis 
(c) Business control at all levels (including production control). 
The interaction between the design of computer systems (hardware/ 
software) and the needs of the user. 
3. Current Problems 
(a) How does the systems engineer propose to meet the requirements of the 
user? 
(b) How does the user propose to accommodate the limitations of the system. 
4. The Engineering of real time systems 
5. Future horizons 
The Organizing Committee will welcome offers of contribution of up to 3,000 
words (or six pages of À4 typescript and diagrams, etc.) for consideration for inclusion 
in the Conference programme. 
Further details can be obtained from The Conference Secretariat, LE.E., Savoy 
Place, London, W.C. 2. 
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Symposium on Test Methods for Compression Members’, 
Atlantic City, June 1966 


The Column Research Council and the American Society for Testing and Materials 
are sponsoring a Symposium on "Test Methods for Compression Members’, to be held 
at the ASTM Annual Meeting, Atlantic City, New Jersey, U.S.A., in June 1966. 


The purpose of this symposium is to bring to light and summarize information on 
test methods. testing techniques and analyses of experiments involving the stability of 
structural members. The mechanical behaviour of columns, beams, plates, shells and 
stiffened panels is strongly influenced by the boundary conditions, nature of the loading, 
material properties and characteristics of the test specimen. Failure to understand and 
to take account of and properly control these factors has often led to wasted experimental 
effort. 

It is expected that information obtained and disseminated through this symposium 
will help the neophyte to avoid some of the common mistakes in compression testing — 
particularly when the specimen is subject to buckling. Also, that it will assist the 
experienced research worker in his studies and applications of materials and research 
to new areas of structural behaviour. 


Papers are invited on all aspects of compression testing. Particular areas inchide 
centrally loaded columns, columns under combined thrust and bending, methods of 
predicting buckling loads, lateral buckling of beams, materials testing, alignment of 
specimens, plates, thin shells, effects of response of testing machines, pressurized shells 
with external loading, creep buckling, similitude in instability testing and others, The 
deadline for offers is October 9, 1965. Abstracts, not to exceed 300 words, should be 
sent as soon as possible to: К. К. Irwin, EM 219, National Bureau of Standards, 
Washington, D.C. 20234, U.S.A., from whom further details of the symposium can 
also be obtained. 


3rd International Conference on Water Pollution Research, 
Munich, September 5-9, 1966 
The Third International Conference on Water Pollution Research will be held in 
Munich, Germany, from September 5 to 9, 1966. The third in a series, the Conference 
is designed to report and record current outstanding research in water pollution control 
from all parts of the world. The First Conference was in London іп 1962 and the 
Second Conference in Tokyo in 1964. The technical programme consists of three 
research symposia of 16 papers and approximately 32 discussions each : 
G) Freshwater pollution ; 
(и) Waste treatment ; and 
(ш) Marine disposal. 
Further information can be obtained from 3rd International Conference on Water 
Pollution Research, Box 1907, Washington, D. C. 20013, U.S.A. 


x 
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Sixth International Conference on Microwave and Optical Generation 
and Amplification, Cambridge University, September 12-16, 1966 

The Sixth International Conference on Microwave and Optical Generation and 
Amplification, sponsored by the Electronics Division of the Institution of Electrical 
Engineers, will be held at the Cambridge University from September 12 to 16, 1966. 
The Conference will aim to stimulate the exchange of ideas on the research which will 
have taken place (since the Fifth Conference in Paris in September 1964) in the fields 
of microwave and optical generation, amplification and other active processes. Contri- 
bations on recent outstanding scientific and technical progress in these fields will be 
presented and discussed. | 

The programme will cover microwave and optical generation by solid state, plasma 
and other active devices, as well as by the classical forms of microwave tubes. In addi- 
tion, it will include the application of various principles and phenomena relevant to the 
generation and amplification of coherent electromagnetic waves without strict frequency 
limitation. : 

Intending contributors will be required to submit 250 word abstracts of their 
proposed papers by May |, 1966. More complete details will be announced later. 


Further details can be obtained from The Conference Secretariat, I.LE., Savoy 
Place, London W.C. 2. 


Conference on High Voltage D.C. Transmission, 
London, September 19-24, 1966 


The Power Drvision of the Institution of Electrical Engineers will be holding a 
Conference on ‘High Voltage D.C. Transmission’ at the Manchester College of Science 
and Technology, Manchester, from September 19 to 24, 1966. The programme will | 
comprise four days of technical sessions and two days of technical visits. The technical 
sessions will include discussion оп (1) High voltage D.C. supply schemes, (ii) Plant, 
equipment and connections, and (їп) Sub-stations, overhead lines and cables. 

Further information can be obtained from The Secretary, The Institute of Electrical 
Engineers, Savoy Place, London, W.C. 2. f 


Conference on Acoustic Noise and Its Control 
London, January 23-28, 1967 
The Electronics Division of The Institution of Electrical Engineers, The Institution 
of Electronics and Radio Engineers, The Institution Electrical and Electronics Engi- 
neers, The Institute of Physics and the Physical Society, and The Society of Acoustic 
Technology will sponsor jointly a Conference on ‘Acoustic Noise and Its Control’ to be 
held at the Institution of Electrical Engineers between January 23 and 26, 1967. The 
range of topics to be discussed will include (1) Noise and the ear, (и) The analysis and 
measurement of noise, (ш) Machinery noise and its control, and (ту) Noise in building. 
The Organizing Committee invites offer of contributions up to 1,500 words for 
consideration for inclusion in the Conference Programme. The texts of contribution 
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should be submitted before September 30, 1966, but in the first place intending contri- 
butors should send a summary (approximately 250 words) by June 30, 1966. - 

Further information can be obtamed from The Jomt Conference Secretariat, 
LEE., Savoy Place, London, W.C. 2. 


Conference on Prestressed Concrete Pressure 
Vessels, London, March 1967 

A four-day Conference on ‘Prestressed Concrete Pressure Vessels’ will be held in 
London in March 1967 under the auspices of The Institution of Civil Engineering. 
Jointly sponsored by the Jomt British Committee for Stress Analysis and the British 
Nuclear Engineermg Society, the Conference will consider the following broad 
categories : 

Design philosophy and safety 

Review of current practice 

Properties of concrete and prestressing materials 

Theoretical analysis of vessels 

~ Structural design of vesel liners 

Insulation and coolmg 

Model testing and experimental work 

Papers on these subjects are invited from specialists and synopsis of contributions 
must be sent to the Technical Officer (Scientific) at the Headquarters immediately. 


Papers for the Conference will be required by June, 1, 1966, and should normally be 
of 5,000 words and not exceed 8,000 words. 


Further details can be obtained from the Secretary, The Institution of Civil 
Engineers, 1-7 Great George Street, Westminster, London, S.A.1. 


Second International Conference of Women Engineers and 
Scientists, Cambridge, July 1-9, 1967 

The Second International Conference of Women Engineers and Scientists will be 

held at Cambridge, England, from July | to 9, 1967. It is sponsored by The Women's 

Society, London. The theme of the technological sessions of the Con- 
ference will be ‘Enough for Every One—The Application of Technology to World 
Food Problems’. Since almost every branch of engineering and science is involved in 
some way in the production of food, this Conference can be expected to attract a wide 
range of technologists. The Conference has also a social theme— The Women Pro- 
fessional Engineer —1in which the position of professional women engineers throughout 
the world will be surveyed. 

The Conference Organisers are inviting offers of papers to be presented at the 
Conference, firstly in the form of short abstracts to be submitted before December 1, 
1965. Further particulars may be obtained from the Honorary Secretary, Mrs. I. H. 
Hardwich, AEI Power Group Research Laboratory, Trafford Park, Manchester 17, 
England. : < 
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BOOK ACKNOWLEDGMENTS 


1. Elements of Dock and Harbour Engmeering. H. P. Oza. Charotar Book 
Stall, Anand, Rs. 7.50. 234 papers. 


There are very few books on dock and harbour engineering and this book is the 
outcome of the author's experience in construction and design office. Fundamental 
concepts are presented and derived, and empirical formulae are given with the 
underlying assumptions. An attempt has been made to deal with the aspects of 
the subject covering the syllabus fer engineering degree courses in Indian universities 
and the membership examinations of professional institutions. 

2. Worked Examples in Metric System of Units for Engineering Students. 
V. V. L. Rao. Tech India Publications, New Delhi, Rs. 7.50. 189 pages. 

This book contains 217 problems covering applied mathematics, physics and 
chemistry, civil, mechanical, bc M рае acoustics with 
solutions. 


3. Workshop Technology and. Practice. M. L. Gambhir. Jaswant Publishing 
House, Ludhiana, Rs. 9.00. 319 pages. 

This book covers the syllabi in workshop technology and practice for the engineer- 
ing diploma courses of the All-India Council of Technical Education, Industrial 
Training Institutes, Craft Centres, and engineering degree courses. 


4. Work Book in Machine Drawing. S.D. Aggarwal. Jaswant Publishing House, 
Rs. 7.50. 128 pages. 

This book is designed to serve as an exercise book for the student of engineering 
drawing. | 
5. Work Book in Descriptive Geometry. S. D. Aggarwal. Jaswant Publishing 
House, Rs. 10.00. 86 pages. 

'This book will be useful as an exercise book. 


6. Management in Civil Engineering, E. A. Parsons, D. M. O' Herlihy and 
R. H. Rowe. Е. & F.N. Spon Lid., 42s., 150 pages. 

The civil engineer must understand not only the mathematics underlying construc- ° 
tion but also the social milieu m which he works. He must be able to control men 
in organizations as well as the physical materials. Just as ignorance of the latter may 
be disastrous, so ignorance of the finer details of procedure in dealing with the various 
bodies to be coordinated in a civil engineering project retards its progress and dimi- 
nishes the likelihood of proper success. This book appeals not only to civil engineers 
in practice, but also to those to start and to students, trainees and apprentices at most 
levels in the educational structure. 

7. Vibrations. К. Magrus. Blackie and Son Lid., 65s. 299 pages. 

This book on advanced vibration theory covers a range of special aspects not 
previously available in a single volume. A basic feature of the book is the classification 
of the various types of oscillatory systems according to their originating mechanisms. 
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Аз the science of oscillations 1s related to practically every branch, this book covers 
the prmciples of vibration including systems having infinite degrees of freedom 
of vibration, and deals with machine tool systems, the use of abeorbers and dampers and 
and summarises the results obtained by research. Engineering students in their final 
year at universities and institutes of technology will find this book useful and 
production and tool engineers will find it as a source. of information to keep abreast 
of developments. 


8. Machine Tool Vibrations. 5. А. Tabias. Blackie and Son Ltd., 65s., 351 pages. 

Developments in machine tools during the past few decades have raised a growing 
number of vibration problems. Every designer who has a machine tool in the develop- 
ment stage is concerned with its vibration behaviour, and every production engineer is - 
fully aware that vibration leads to shorter tool life, poorer surface fmish on the work 
produced, and lower output. 


9. Fundamentals of Engineering Mechanics. L. Levinson. Gordon and Breach 
Science Publishers, New York, $ 10.50. 350 pages. 

This book is in two parts. Part | deals with theoretical mechanics beginning with 
elementary statics, kinematics and dynamics, and Part 2 with the theory of machines and 
fundamental concepts of strain and strength of materials. The emphasis throughout is 
on the connection between mathematical analyses and physical facts. The examples 
taken from mechanical oscillations are worked out by exact mathematical methods. 
This is both a textbook and a work of reference for advanced students, engineers, 
physicists and applied mathematicians engaged in research. 


10. Mathematical Analysis of Observations. В. M. Shchigolev. Iliffe Books 
Ltd., 638. 350 pages. 

This book is divided into five parts. The first part deals with operations on approxi- 
mate numbers and with methods of approximations, The second part discusses point 
interpolation of tabulated functions, which by the nature of things are subject to error. 
In evaluating any series of experimental measurements attention must be paid to the 
possibility of random errors and in analyzing measurements containing such errors, 
resort must be made to the theory of probability, which is also necessary in statistical 
work. This is the subject of Part 3, which amongst other topics includes the Cheby- 
ahev-Markov lemma and the theories of Bernoulli, Laplace, and Lyapunov. Following 
logically from this, Part 4 deals at length with the theory of random measurement errors. 
Part 5 deals with the analysis of statistical material. This book should be of 
great value to scientists and advanced technologists, and of great interest to statisticians. 


PUBLICATIONS RECEIVED 


A copy of a book entitled ‘From Semaphore to Satellite’ has been received from 
the International Telecommunication Union, Geneva. This volume published on 
the occasion of the Centenary of the International Telecommunication Union (ITU) 
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is the outcome of a decision taken by the ITU Administrative Council at its 1963 
Session. The Union is the oldest of the inter-governmental organizations which now 
form the specialized agencies of the United Nations. International cooperation in 
telecommunications started from small beginnings in Paris on May 17, 1865, when 
the International Telegraph Union was founded. Probably the most remarkable 
advance of the last hundred years lies in the speed and variety of our commumications. 
First the telegraph and the telephone, then the radio, including broadcasting and 
television; all tremendously expanded through the electronic revolution, and now 
space communications, these are all an integral part of the exponential growth of science. 
This book traces the history of the development of the communication systems with 
illustrations. The achievement of successfully working together for a hundred years is 
uniquely presented and the need for greater cooperation in the space age is stressed. 


A copy of the Annual Report 1964-65 of the Central Building Research Institute, 
Roorkee, has been received. The Central Building Research Institute has completed 
twelve years of its existence in the service of the building industry. This report presents 
a summary of the work of the Institute during the year. 

A copy of the Survey, Report No. 5— Research Efforts in Industrial Establishment 
in India’ has been received from the Survey and Planning of Scientific Research Unit, 
C.S.LR., New Delhi. This report, compiled Ьу S. H. M. Husaini, A. Ghoshal and 
А. Rahman of the Survey and Planning of Seientific Research Unit, С.5.1.В., deals with 
the personnel employed ш industrial establishments, expenditure om fmancing of 
research, training facilities and collaboration with national laboratories, research activities 
of industries and foreign collaborations. 

A copy of the ‘Mechanical Engineering Directory and Buyers Guide 1965-66" has 
been received from the British Mechanical Engmeering Federation, 25 Victoria Street, 
London, S.W. 1. - The contents of the directory are divided into five sections giving. 
(1) Buyers’ guide and multilingual glossaries, (и) Information on manufacturers’ products, 
(iit) Directory of manufacturers, (гу) Trade names and marks, and (у) Advertisements 
of manufactures. 


A copy of the Annual Report 1965 of the Column Research Council, Department 
of Civil Engineering, University of Illinois, U.S.A. has been received. This report 
summarizes the progress of the Column Research Council in the year 1964-65. 

A copy of a brochure entitled ‘Research Worldwide’ has been received ‘from the 
Manager, Publications-Public Services, Battelle Memorial Institute, 505 King Avenue, 
Columbus 1, Ohio, U.S.A. This brochure gives some details of the role played by the 
Battelle Memorial Institute, dedicated to the advancement of science. The Manager 
of Publications-Public Services announces that copies of this can be obtamed from him 
on request. А 

A сору of a booklet entitled ‘Faihires m Foundations’ by Dr. J. Feld has been 
received from Soiltest, Inc., Evanston, Illinois, U.S.A. This booklet is one in a series 
of manuals published by Sosltest, Inc. for the purpose of underscoring the importance 
of engineering testing prior to and during construction. In this booklet, the wisdom 
and economics of engineering testing and proper foundation design are stressed. — 
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А copy of a publication entitled “Iron and Steel in India 1963/64' has been received 
from К. К. Roy (Private) Ltd., 55 Gariahat Road, Calcutta 19. Priced at Rs. 15.00 per 
copy, this publication is divided into two sections. The first section contains articles 
on the importance of iron and steel industry in Indian economic development and the 
later section deals with the status of the industry in Australia, Austria, Belgium, Sweden, 
the U.S.A. and the О.А. 


EMPLOYMENT SERVICE 
This service is intended for the benefit of members of the Institution and 
It is hoped that employers will make full use of this service to obtain their 
requirement. 
A small charge of Rs. b per insertion will be made to members for notices 
appearing in the 'Situations Wanted' column. 
In the ‘Situations Vacant’ column, a charge of Rs. 2 per line will be made. 


Replies to advertisements should be addressed to Employment Service, 
The Institution of Engineers (India), P. O. Box No. 669, Calcutta 20, except 
where otherwise stated. 


SITUATIONS WANTED 


YOUNG ELECTRICAL ENGINEER, age 28, passed B.Sc. examination of the Calcutta University, 
possessing first class diploma in electrical engineering, and passed Sections А and В of the Associate Member- 
ship Examination of the Institution of Engineers (India) in electrical engineering, having 4 years experience 
in a big railway workshop, in armature winding, motor overbauling, thermal power station, electric instruments 
and meters, installation of substation, maintenance of electric installation in residential, office building and 
workshop ; also one year experience in A.C. electric traction overhead distribution in the Railways, seeks 
suitable change. (Office ref. ES, 211) 

Qualified and foreign trained power transformer Designs and Calculations Engineer with 9 усап 
experience seeks a change in high voltage power transformer or similar line. Expected salary Rs. 1,500 p.m 
and perquisites. (Office ref. E. S. 212) 


YOUNG ENGINEER, age 25, student of the Institution of Engineers (India), possessing Electrical 
Supervisor's Licence with first class Diploma in Electrical Engineering securing 70.3% marks, having 44 years 
experience in teaching in a polytechnic, supervision, and maintenance of electrical machines, installations, etc., 
holding class 11 Gazetted post; seeks change in Government or private organization anywhere in India; 
minimum gross salary expected in suitable grade Rs. 450.00 p.m. plus D.A. and T.A. if the post is touring one. 
Обе réf, 213) 
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USEFUL BOOKS ON ENGINEERING 


BARRETT, CHARLES C. 
BHANOT, E. L, AND KAPOOR 
P. N. 


BHANOT. K. L, SEHGAL, 5. B 
AND KAPOOR, P. N. 


BRICE, Н. M, AND PHILLIPS 
ARTHUR 


CLEMENTS, G. R. AND 
WILSON, І, T. 


GOEL, D. N. 


GRAY, ALEXANDER 
GRINTER, L, E. 


GUPTA, P. V, AND 
AGGARWAL, M. R. 


HARBANS SINGH REYAT 
JINDAL, В. L. 

JINDAL, R. L. 

KEHL, GEORGE І, 


SHARMA, 8. K. & KAUL, B. K. 
SEHGAL, 8. В. AND BHANOT, 
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ELECT, SESSION 1966-67 


- 


SHRI B. P. KAPADIA, MLE. 
PRESIDENT 


SHRI B. P. KAPADIA, PRESIDENT-ELECT, 1966-67 
—A BRIEF LIFE-SKETCH 


Shri B. P. Kapadia, M.I.E., President-Elect for the session 1966-67, will take over 
office as President from Prof. N. S. Govinda Rao, M.LE., retiring President, at the 
inaugural ceremony of the 46th Annual Convention to be held at Patna on Monday, 
January 31, 1966, in the distinguished presence of Shri Y. B. Chavan, Union Minister 
for Defence, who has kindly accepted to inaugurate the Convention. 


Shri Beramshaw Pherozeshaw Kapadia, B.E., M.LE., an outstanding figure in 
Indian engineering, has been elected President of the Institution for the session 1966-67. 
Shri Kapadia jomed the Institution as an Associate Member in 1923 and was transferred 
to Member in 1938. He has been a member of the Council of the Institution for five 
years and was Chairman of the Bombay Centre in 1956-57, besides having served on 
the Committee of that Centre over a long period of years. 


Born in Broach in October 1890, Shri Kapadia was educated in Broach High School 
and the Wilson College, Bombay, where he was a scholarship holder. He joined the 
College of Engineering, Poona, and took his B.E. degree in Civil Engineering from 
that College in 1916. 


After а year's apprenticeship in a firm of architects, he was appointed as State 
Engineer in a Princely State. He also worked later in McKenzie Ltd., Bombay, 
specialising in reinforced concrete development. In 1920 he joined Marsland and 
Price Co., Bombay, which was at that time the oldest firm of R.C.C. specialists, as an 

From 1920 to 1925 Shri Kapadia was responmble for all the major R.C.C. con- 
struction works and power houses for Tatas in Bombay and the adjoining areas as Works 
Manager of the firm. In 1926 Tata Construction Co. were appointed as Managing 
Agents of Marsland Price Co. and Shri Kapadia was appointed Engineer-in-Charge 
of the work of realignment of the Bore Ghat section of thé Great Indian Peninsular 
Railway near Bombay, which inchided construction of new tunnels, embankments, 
bridges, etc. These were completed in 1929. . 


In 1929-30 Shri Kapadia carried out the difficult work of widening the existing 
tunnels under traffic on the Bore Ghat and Thull Ghat. From 1931 to 1934 on behalf 
of Hindustan Construction Co. he executed a large number of civil and reinforced 
concrete works including a bridge in record time in Poona. During 1934-35 he com- 
pleted several large works including reinforced concrete tanks, Osmania University, 
bridges, and water supply schemes in Hyderabad State. 

In 1936 he proceeded to Quetta after the great earthquake, and as Works Manager 
for the firm carried out the earthquake proof reconstruction of the entire city, work 
which lasted till 1939. From 1939 to 1942 he had a special assignment in Ceylon in 
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connection with the hydroelectric project at Norton Bridge and was in charge of the 
construction of the concrete dam, many tunnels, pressure pipelines, power houses, etc. 
during the Second World War. 


From 1942 he was again in charge of all works in Bombay including the Premier 
Automobile Works, embankment cutting for Tansa pipeline works, and all under- 
ground work of new tunnels in Thull Ghat, Igatpuri, etc. 


In 1946 he became Deputy General Manager of the H.C.C. for the Bombay Zone. 
Along with all works in Bombay he had charge of all underground works relating to the 
Tungabhadra project in Hyderabad and the Maithon project in the Damodar Valley 
Corporation. 

In 1948 he became General Manager of the Company. In the next 15 years in 
this high capacity his most outstanding achievements were the construction of the 
Koyna hydroelectric project including the underground power house, tunnels, and the 
difficult work of underground penstocks-tunnels, the irrigation tunnel at Bhadra, and 
all tunnels and R.C.C. works of the Sharavati project in Mysore State. Shri Kapadia 
became widely known as an authority on underground and tunnelling works. He 
retired as General Manager in May 1963. | 

From then to mid-1963 he acted as Consultant to the Hindustan Construction 
Co., finally retiring from the Company in September 1965. He, however, still continues 
to practise as а Consultant but mostly for work relating to arbitration. 

Besides his connection with the Institution, Shri Kapadia has been widely 
connected with other engineering organisations during his long and brilliant career as 
а civil engineer. He has been a Member of the Building Division Council of the Indian 
Standards Institution and also many of its Committees. Не is also a Past-Chairman 
of the Engineering Association of India. He is a founder-member of the Builders 
Association of India and was its President for four years. ТЬе Association made him an 
Honorary Life Member in recognition of his long and exceptional services. He was a 
delegate of the All-India Employers Association to the Building, Civil Engineering and 
Public Works Committee meetings of the [nternational Labour Organisation, Geneva, 
in 1949, 1951, 1956, 1959 and 1964. At the I.L.O. Convention in 1956 he was elected 
Vice-Chairman of the Employers Group in the Committee. In 1965 he was nominated 
by the All-India Employers Association as an expert in ‘Safety’ to the Governing Body 
of the I.L.O. 

Shri Kapadia is a Freemason and holds very high ranks in those institutions, and 
a Lion. Не is connected with a large number of social organisations where his extreme 
outspokenness, integrity, cheerful disposition and hard work have endeared him to all. 
His premier relaxation is horse-racing of which he is very fond. 
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PROCEEDINGS OF THE EXTRAORDINARY GENERAL MEETING OF 
CORPORATE MEMBERS UNDER BYE-LAW 82(c) NEW DELHI, 
DECEMBER 3, 1965 


Ап Extraordinary General Meeting of Corporate Members under. Bye-law 82(c) 
was held on Friday, December 3, 1965, in New Delhi, at the Delhi Centre of the 
Institution, Bahadur SKah Zafar Marg, at 6.00 p.m. Prof. ЇЧ. S. Govinda Rao, President, 
was in the Chair, and 106 Corporate Members were present. 

The President said that the Notice of the Meeting had been posted to Corporate 
Members on November 5, 1965, and a Resolution of the Council of the Institution 
passed at their 441 st Meeting held in Bhubaneswar on May 2, 1965, proposing revisions 
to Bye-laws 77 and 78 was before them. 

He then read out existing Bye-laws 77 and 78 and also proposed revisions to these 
Bye-laws as follows : 


Existing Bye-laws 77 and 78 


“77. All compounding fees, received from Members and Associate Members and 
all admission fees shall be regularly invested, as soon as possible after the receipt 
thereof by the Bankers, as instructed by the Counal in any one or more of the 
securities appearing in the List of Securities hereinafter referred to as approved Secu- 
rities appended to the Bye-laws, and only the interest accruing therefrom shall be 
available for the general expenditure of the Institution. Such moneys and invest- 
ments shall form the Permanent Reserve Fund. The Council shall be at liberty : 

(а) To vary the investments at their discretion within the limits of approved 
securities; 

(b) To deposit all or any of the securities representing the Permanent Reserve 
Fund with the Bankers of the Institution to secure an overdraft on current 
account not exceeding Rs. 50,000 at any time; and 

(c) To spend any portion of the Permanent Reserve Fund in purchasing land, 
buildings, furniture and equipment for the Institution or -any Local 
Centre or Sub-Centre. 

Save as aforesaid, no portion of the Permanent Reserve Fund shall be alienated 
without the consent of the! Corporate Members, to be obtained by a postal vote, on 
which vote the majority shall be not less than three-fourths of the effective votes 
received. 

The Council shall have the power to make from time to time such additions as 
they consider desirable to the Permanent Reserve Fund from the general funds of the 
Institution and the provisions of the Bye-laws shall apply to these additions exactly 
as if they had formed part of the receipts required by the Bye-laws to be invested for 
forming that Fund. . 

78. АП the securities and moneys forming the assets of the Institution shall be 
lodged with the Institution's Bankers in the name of the Institution. Any surplus funds 
not required for the current expenditure and not carried by the Council to the Per- 
manent Reserve Fund shall be invested from time to time by the Bankers, as instructed 
by the Council, in any one or more the securities appearing m the List of Securities 
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appended to the Bye-laws as a Temporary Reserve Fund; and no securities forming 
part of this Fund shall be sold or otherwise disposed of except by order of the Council. 


Proposed revised Bye-laws 77 and 78 


“77. АП compounding fees, received from Members and Associate Members and 
all admission fees shall be regularly invested as soon as possible after the receipt thereof 
in short-term deposits or in fixed deposits with the State Bank of India or with one 
or more Scheduled Banks as defined in Bye-law 59 or in one or more securities appearing 
in the List of Securities hereinafter referred to as approved Securities appended to the 
Bye-laws, and only the interest accruing therefrom shall be available for the general 
expenditure of the Institution. Such moneys and investments shall form the Per- 
manent Reserve Fund. The short term deposit accounts and the fixed deposit accounts 
shall be operated by the Controller of Accounts and the Secretary or a member of the 
Finance Committee. The Council shall be at liberty : 

(a) To vary the investments at their discretion either in fixed deposit or in 
short-term deposit with the State Bank of India or with one or more 
Scheduled Banks as defined in Bye-law 59 or in approved securities; 

(b) To deposit all or any of the securities representing the Permanent Reserve 
Fund with the Bankers of the Institution to secure an overdraft on current 
account not exceeding Rs. 50,000 at any time; and 

(c) To spend any portion of the Permanent Reserve Fund in purchasing land, 
buildings, furniture and equipment for the Institution or any Local Centre 
or Sub-Centre. 


Save as aforesaid, no portion of the Permanent Reserve Fund shall be alienated 
without the consent of the Corporate Members, to be obtained by a postal vote, on which 
vote the majority shall be not less than three-fourths of the effective votes received. 


The Council shall have the power to make from time to time such additions as they 
consider desirable to the Permanent Reserve Fund from the general funds of the Institu- 
tion and the provisions of the Bye-laws shall apply to these additions exactly as if they 
. had formed part of the receipts required by the Bye-laws to be invested for forming 

that fund. 

78. All the securities and moneys forming the assets of the Institution shall be 
lodged with the Institution's Bankers in the name of the Institution. Any surplus funds 
not required for the current expenditure and not carried by the Council to the Per- 
manent Reserve Fund shall be invested from time to time in short-term depoeits or in 
fixed deposits with the State Bank of India or with one or more Scheduled Banks as 
defined in Bye-law 59; or in one or more securities appearing in the List of Securities 
appended to the Bye-laws as a Temporary Reserve Fund; and no securities forming 
part of this Fund shall be sold or otherwise disposed of except by order of the Council. 
The short term deposit accounts and the fixed deposit accounts. shall be operated by the 
Controller of Accounts and the Secretary or a member of the Finance Committee.’ 


He then proposed that the revised Bye-laws be adopted. Brig. M. K. Rao (M) 
seconded the proposal. It was then carried unanimously. 


The President declared the Meeting closed at 6.15 p.m. 


FORTY-SIXTH ANNUAL GENERAL MEETING 
PATNA, JANUARY 30 — FEBRUARY 6, 1966 
CHANGES AND ADDITIONAL INFORMATION 


The dates of the Forty-Sixth Annual Convention have had to be revised 
because of circumstances beyond control from January 29-February 5, 1966, 
to January 30-February 6, 1966. Certain further alterations in the programme 
have become necessary subsequent to the printing of the approved programme, 
the details of which are contained in this issue of the Bulletin. Members are 
requested to note that the Convention Programme given below supersedes that 
printed on pages (if) to (vf) of this Bulletin and read the details of the complete 
programme in this changed context. 

In view of these changes it may not be possible for delegates to return the 
Acceptance Forms duly filled in on December 31, 1965, as indicated in these 
printed pages. The Bihar Centre is being requested to accept the Acceptance 
Forms up to January 10, 1966. 


CONVENTION PROGRAMME (REVISED) 
Sunday, Јаппагу 30, 1966 
8.30 a.m. to 1.00 p.m. Registration of local* and outstation 
2.00 p.m. to 4.00 p.m. members and visitors attending the 
Seminar on 'The Role of the Engineer 


to the Fourth Five Year Plan', at the 
Bihar Centre, Hardinge Road, Patna 


9.30 a.m. Meeting of the Indian National Committee 
for the World Power Conference at the 
Bihar Centre | 

10.00 a.m. to 10.30 a.m. Adjourned Meeting of the 1965-66 Council 
at the Bihar Centre 

11.00 a.m. to 12.00 noon Business Session of the 46th Annual 


General Meeting at the Bihar Centre, 
d and a Meeting of Corporate Members for 
2 the formation of ‘The Benevolent Fund 

of the Institution of Engineers (Indiay’ 


12.00 noon to 12.15 p.m. Tea 
12.15 p.m. to 1.00 p.m. First Session of the Seminar at the Bihar 
Centre 


*Local members (from Patna) are requested to get themselres registered at Ње Bibar Centre, 
Hardizge Road, Patna, by January 24, 1966, the latest. Registration of local members may 
not be accepted after this date. 
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1.00 p.m. to 2.00 p.m. 
2.30 p.m. to 5.00 p.m. 


5.30 p.m. 


Monday, January 31, 1966 
9.00 a.m. to 1.00 p.m. 


9.30 a.m. to 10.30 a.m. 


10.30 a.m. to 10.45 a.m. 
11.00 a.m. to 1.00 p.m. 


1.00 p.m. to 2.00 p.m. 
2.00 p.m. to 4.00 p.m. 
2.30 p.m. to 4.30 p.m. 
* 4.30 p.m. to 5.00 p.m. 


6.00 p.m. to 8.00 p.m. 


Tuesday, February 1, 1966 
9.00 a.m. to 12.00 noon 


Lunch 


Inauguration of the Seminar on “The Role 
of the Engineer in the Fourth Five Year 
Plan' by Shri Ashoka Mehta, Deputy 
Chairman, Planning Commission, Go- 
vernment of India, at Bharatiya Nritya 
Кайа Mandir 


Second Session of the Seminar at Bharatiya 
Nritya Kala Mandir 


A Talk on ‘Bio-Engineering’ by Shri J. G. 
Bodhe (M.), Member of the Council, at 
the Bihar Centre 


Registration of local and outstation mem- 
bers and visitors (continued) at the Bihar 
Centre 


The Ninth Sir Mokshagundam Visves- 
varaya Lecture by Dr. T. Sen, Past- 
President, at Bharatiya Nritya Kala 
Mandir. Dr. K. L. Rao, Minister for 
Irrigation and Power, Government of 
India, will preside. 

Coffee 

Inauguration of the 46th Annual General 
Meeting at Bharatiya  Nritya Kala 
Mandir by Shri Y. B. Chavan, Union 
Minister for Defence 

Lunch 

Registration of local and outstation mem- 
bers and visitors (continued) at Bihar 
College of Engineering 

Third Session of the Seminar at Bharatiya 
Nritya Kala Mandir 

‘At Home’ 

Variety Entertainment in aid of National 
Defence Fund at Bharatiya Nritya Kala 
Mandir 


Fourth and Final Session of the Seminar 
at Bihar College of Engineering 
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12.00 noon to 1.00 p.m. Addresses by Division/Group Chairmen 
and Paper Meetings in Public Health 
Engineering Division; Mechanical En- 
gineering Division; Industrial Engineer- 
ing Group; Aeronautical Engineering 
Group; Chemical Engineering Division; 
Electronics and Telecommunication 
Engineering Division; and Automatic 
Control Group at Bihar College of 
Engineering 
Addresses by Chairmen* of Civil Engineer- 
ing Division; Prestressed Concrete 
Group; Shell Structures Group; Roads 
and Road Transportation Group; and 
Railway Engineering Group at Bihar 
College of Engineering 
Seminar (to be continued as necessary) at 
Bihar College of Engineering 
1.00 p.m. to 2.00 p.m. Lunch ` 
2.30 p.m. to 4.00 p.m. Paper Meetings in the above Divisions 
and Groups (to be continued as neces- 
sary) at Bihar College of Engineering 
Seminar (to be continued as necessary) at 


Bihar College of Engineering 

4.45 p.m. ‘At Home’ 

4.30 p.m. to 6.30 p.m. Students’ Session—(1) General and (2) 
Technical at Bihar College of Engineer- 
ing 


Visit to Rajgir by special train or special 
bus (for delegates not participating in 
Outstation Tours). Bath in Sulphur 
Springs at 7.30 p.m. Dinner at 8.30 

p.m. and rest in train or Rest House 
7.00 p.m. to 9.00 p.m. Variety Entertainment in aid of National 
Defence Fund at Bharatiya Nritya Kale 

x Mandir 


*Purgsuant to tbe decision of the Third Meeting of the Civil Engineering Divison Board held on 
December 4, 1965, regarding the procedure for holding Paper Meetings in the Civi] Engineering 
Division and the associated Groups, viz., (I) Prestressed Concrete, (Н) Shell Stractures, (IH) Roads 
amd Road Traseportation, and (lv) Railway Engineering Groups, tho re-arramgement as sugges- 
ted by the Board are also imcimded im this revised schedule. The Chairman of the Civil 
Engineering Division will decide in consultation with the Chairmen of the various associated 
Groups, the sequence of papers to be taken up for discussion under the Groups. 

{Students desirous of presenting papers at this Session should send their manuscripts to the 
Headquarters Office at Calcutta not later than Friday, December 31, 1965. 
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Wednesday, February 2, 1966 
6.30 a.m. 


ГА 


11.00 a.m. to 1.00 p.m. 


1.00 p.m. to 2.00 p.m. 
2.00 p.m. to 4.30 p.m. 


4.30 p.m. to 5.00 p.m. 
Thursday, February 3, 1966 
9.00 a.m. to 9.30 a.m. 


9.30 a.m. to 10.00 a.m. 


10.00 a.m. to 10.30 a.m. 


9,00 a.m. to 12.00 noon 


12.00 noon to 1.00 p.m. 


1.00 p.m. to 2.00 p.m. 
2.30 p.m. to 3.30 p.m. 


Leave Rajgir for Nalanda (visit to last for 
about two hours). Leave for Patna by 
special train or bus 

Addresses by Division/Group Chairmen 
and Paper Meetings in Mining and 
Metallurgy Division ; Petroleum En- 
gineering Group; Electrica] Engineering 
Division; Nuclear Engineering Group; 
and Marine Engineering and Shipbuild- 
ing Groupat Bihar College of En- 
gineering 

Paper Meetings in the Civil Engineering 
Division and associated Groups (to be 
continued as necessary) at Bihar College 
of Engineering 

Lunch 


Paper Meetings in the above Divisions and 
Groups (to be continued as necessary) at 
Bihar College of Engineering 


‘At Home’ 


‘Meetings of Panels for Study of Engineer- 


ing Subjects of Common Interest at 
Bihar College of Engineering 

Meetings of the Division Boards at Bihar 
College of Engineering 

Meeting of the Engineering Education and 
Research Committee at Bihar College of 
Engineering 

Paper Meetings (to be continued as песев- 
sary) at Bihar College of Engineering 

Seminar (to be continued as necessary) at 
Bihar College of Engineering 

Closing Session of the 46th Annual Gene- 
ral Mecting at Bihar College of En- 
gineering 

Lunch 


Meeting of the 1966-67 Council at Bihar 
College of Engineering 
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3.30 p.m. to 5.00 p.m. Local Visits for delegates participating in 
Outstation Tours 
7.00 p.m. to 10.00 p.m. Commencement of Outstation Tours 
Friday, February 4, 1966 
9.00 a.m. to 1.00 p.m. Local Visits for delegates not participating 
. in Outstation Tours 
Saturday, February 5, 1966 Outstation Tours in progress 
Sunday, February 6, 1966 Conclusion of Outstation Tours and dis- 
persal 


PROGRAMME OF INAUGURAL SESSION OF THE CONVENTION TO 
BE HELD AT PATNA, ON MONDAY, JANUARY 31, 1966 


The itemized details of the Inaugural Session of the Convention to be 
held on Monday, January 31, 1966, are given below. 


(1) 


(4) 


11.00 a.m. 


11.10 a.m. 
11.20 a.m. 


11.25 a.m. 


11.30 a.m. 
11.40 a.m. 


11.45 a.m. 
12.20 p.m. 
12.55 p.m. 


The Chief Guest, Shri Y. B. Chavan, arrives. 


Introduction of the Chief Guest to the President-Elect, 
Shri B. P. Kapadia, and the Council, by the retiring 
President, Prof. М. S. Govinda Rao. 

Group photograph of the Council with the Chief Guest. 

Welcome Address by the Chairman of the Reception 
Committee. 

Announcement of Prizes by the retiring President, Prof. 
М. S. Govinda Rao, and their award by the Chief Guest. 

Conferment of Honorary Life Memberships. \ 


e 


Introduction of the President-Elect, Shri B. P. Kapadia, by 
the retiring President, Prof. N. S. Govinda Rao. 


Presidential Address by Shri B. P. Kapadia. 
Inaugural Address by the Chief Guest. 
Vote of thanks by the Chairman of the Bihar Centre. 


PAPER MEETING 
Nuclear Engineering Group 
‘Some Design Considerations of Dua-Purpose Nuclear Desalination Plant’ by S. К. 


Biswas (Associate Member) 


Introduction to the Problems of Magnetohydrodynamic Generatlon of Power 
by S. K. Biswas (Associate Member) 





- 
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Summaries of Papers Published in the Journal 
vol. 46, no. 4, pt. EL 2, December 1965 


ELECTRICAL ENGINEERING DIVISION 
Power Demand in Punjab Region and the Measures to Meet It 


A.D. Kokane 
Associate Member 
This paper analyzes the growth of demand for electric power in Punjab region till 
the end of the Fourth Five Year Plan period and describes the measures which should 
be undertaken immediately to successfully meet the demand. 


Tensor Solution for D.C. Generator Short-Circuit 


R. K. Merwade 
Non-member 


Due to the works of Kron, a unified approach for the solution of the apparently 
diverse problems of electrical machinery by tensor method is available. Based on this 
approach, this paper presents the short-circuit calculations for a D.C. generator. 


Transient Performance of a Saturated Synchronous Machine 
under Unbalanced Load and Fault Conditions—1: Derivation 
of Equivalent Circuits 
P. K. Mukherjee 
Non-member 


This paper, with a view to analyze the transients, attempts to derive the equivalent 
circuits of a saturated synchronous machine on sudden application of different types 
of unbalanced loads and faults which accidentally or otherwise occur in practice. 
Firstly, the transient equivalent circuits for infinite time harmonics have been developed 
for the symmetrical sinusoidal components of currents and voltages, neglecting the 
free transients or the armature transients and assuming the saturation to introduce 
non-linearity only in the direct-axis zero frequency part of the circuit. Then the 
equivalent circuits are simplified assuming that the rate of variation of the amplitudes 
of currents and voltages during the transients is small compared with their frequency 
variation. 


Stability of Synchronous Machines 
P. Mukhopadhyay 
Non-member 


This paper describes an attempt to test the stability of а synchronous machine 
connected with an infinite bus bar. Based on the small displacement theory, it derives a 
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relationship connecting the torque and power angle; and the stability of a synchronous 
machine is tested by Routh's criteria. It shows that with negligible armature resistance, 
the machine tends to be stable. When, however, the output is zero and no damper 
winding is present, there is a tendency of sustained oscillation even without the 
armature resistance. When the armature resistance is included, the machine tends 
to be unstable at low loads and self-excited oscillation due to a small disturbance 
increases in magnitude. 


Outage Detector 


Prof. S. V. М. Sarma 
Non-member 

The network of electric lines is becommg increasingly complex as the pace of 
electrification in the country is intensified. The efficiency of an electric line is largely 
determined by the ability for rapid detection of the location of an outage and earliest 
recovery of the electric supply. This paper describes the working principles of an 
automatic outage detector which not only reports an outage but also indicates its location 
in the supply network, and recommends its immediate application in the electric supply 
networks in India. 


Single-Phasing of Three-Phase Induction Motors 
T. V. Sreenivasan 
Asociate Member 

One of the major causes of ‘burn out’ of three-phase squirrel cage induction motors 
is ‘single-phasing’, during which the motor runs, drawing power from two lines only 
as the third line remains open-circuited .This paper investigates the performance of 
induction motors under single-phasing condition and suggests analytical and graphical 
methods for the determination of their performance. A simple device, based partially 
on the principles of a negative sequence relay, is suggested for protection against single- 
phasing and some experimental results are also presented. 


Loading of Transmission Lines 
O. Thimmaiah 
Member 
and 

K. C. Krishnaiah 

. Assoctate Member 
The loading of a transmission line is the most important consideration in the 
design of an electric supply network. This paper analyzes the loading of an electric 


transmission line under the different working conditions, and derives the permissible 
loading curve for transmission lines. 
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Reetriking and Overvoltages During Interruption of Short-Circuits, 
Unloaded Transformers and Lines 
Dr. B. Thoren 
Non-member 


This paper analyzes the recovery and restriking voltages after interruption of а 
short-circuit and of possible overvoltages during the interruption of unloaded 
transformers and lines. The overvoltages during the energization of lines are described 
and the criteria for the selection of circuit-breakers discussed.” 


INSTITUTION NOTICES 


Application forms for Sections A and B of the Associate Membership 
Examination to be held in May 1966 
Application forms for Sections A and B of the Associate Membership Exammation 
to be held in May 1966, are attached to this issue of the Bulletin. The programme of 
the Examinations and the detailed instructions are also attached with the application 
forms and they may be detached for reference, if so desired. Students are notified that 
no further application forms will be distributed to them. 


Applications complete in all respects and accompanied by the examination fee for 
admission to the May 1966 examinations and one copy of passport size photograph pasted 
їп the space provided on the application form should reach the Head Office before 
4.00 p.m. on Tueeday, March 15, 1966. 


Sections À and B of the Associate Membership Examination— 
Limitations to number of candidates at examination centres 

The Examinations Committee have decided that the number of candidates appearing 
at any examination centre should be restricted to 750 only, in view of the difficulties 
experienced in making arrangements. 

Candidates intending to appear in the examinations should mention in the 
examination application form the name of three examination centres in order of 
preference, and the Controller of Examinations will allot each candidate the centre at 
which he will be permitted to appear. Candidates who fail to mention more than one 
examination centre will be allotted any centre of examination at the discretion of the 
Controller of Examinations. No individual representations will be considered after 
the allotment of the examination centre is made. 


Despatch of Admission Cards and Results of Examinations 
Students are informed that Admission Cards and Results of. examinations will be 
sent only to their addresses as registered by them in the Institution Head Office at 
Calcutta. 
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Rechecking and retotalling of marks 

Candidates wishing to have their answer-books rechecked and retotalled must 
apply to the Controller of Examinations by name, enclosing a postal order for the fee 
to be paid for this purpose, along with the application. This will facilitate rechecking of 
answer-books. Remittance of money in any other form or without enclosing the postal 
order with the application, or applications to the Controller of Examinations not 

addressed by name, may result in unnecessary delay. 


Transferring of Exemption obtained in the Old Scheme 
of examinations to the New Scheme of examinations 
The Examinations Committee has decided that the examinations under the Old 
Scheme will not be held any further. It has also decided that the exemptions obtained 
by candidates in Sections A and B under the Old Scheme of Examinations can be 
transferred to the New Scheme of Examinations in the appropriate subjects. 


The Committee has recommended that exemptions enjoyed in the subjects of the 
Old Scheme be transferred to the corresponding subjects in the New Scheme as given 
below. The decision of the Examinations Committee is final in this regard, and no 
further correspondence will be entertained. 


Candidates who have КАКЫ, exemptions in subjects of the Old Scheme of 
Examinations held upto and including the November 1965 Examinations, and desiring 
to appear in the May 1966 Examinations, may fill in the appropriate name of the subject 
in the exemption column after consulting this list. 


Section A of the Associate Membership Examination 


Correa ing subjects in the New 
Exemption obtamed in subjects of т раа uel mus 
which exemption is to be 
the Old Scheme ferred 
Mathematics I Mathematics I . 
Mathematics 11 Mathematics 1] 
Дре Mechanics Applied Mechanics 
Principles аср. Applications of Heat, 
Lig Sound Heat, Light and Sound 
Principles a Applications of Elec- Principles and Applications of Elec- 
meaty tnaty 
Theory of Structures and Strength 
of Materials Strength of Materinls 
"Theory of Machines Elementary Surveying 
Elementary Electrical Engineering Elementary Surveying 
plied Elementary Surveying 


Шош к, and Organic ог 
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Section B of the Associate Membership Examination 





Exemption obtained in subjects of 
the Old Scheme 


Civil Group 
gr ee мы Concrete) 


ineeri ing ЇЇ (Structural 
gi per eaa [oia 
Theory and Design of Structures ` 
Building Construction 
Geol 
Soil Mechanic and Foundation En- 

gineenng : : 
Hydraulics and Hydraulic Machinery 
Town Planning 
own 
Railways 
jc) кн д 
оп 
Water Supply and Sanitary En- 
Hydro-Electricity | 
Agricultural Engineering 
Mechanical Group 

Engineering Material 
Engineering Drawing I (Machines) 
Engineering Drawing II (Machines) 
Machine Design 
Workshop Technology 
Metallurgy 
Metrology and Machine Tools 
Industrial Engineering & Manage- 


ment 
Hydralics and Hydraulic Machinery 
Aeronautics 


Corresponding subjects in the New 
Scheme to which exemption is to be 


ү. Technology 


ics and Heat Engines 


Electricity Supply 


Electrical Machinery 


Radio Communication 
Hydro-Flectriaity 

Hydraulics and Hydraulic Machnery 
Thermodynamics and Heat Engines 
Line Communication 

Electrical Measurements 

Electrical Installations 

Electric Traction 

Ultra High Frequency Technique, etc. 


Chemical Group 
Engineering Materials 
Engineering Drawing I (Chemical) 
Engineering Drawing II (Chemical) 


Thermodynamics and Heat Engines 
Mechanics of Fluid 


Size Reduction, Mixing and Separa- 
tion 

Principles of Heat Transmission, 
Heat Transfer Equipment and 
Refrigeration 

Diffusional Processes, Evaporation 
and Distillation 

Materials and Mechanical Construc- 
tion of Chemical Plants 

Fuels and Combustion 

Principles of Heat Transmission and 
Furnaces - 

Chemical Works Organisation and 
Management 


Utilization of Electric Power 

Generation, Transmision and Distri- 
tribution of Electric Power 

Theory and Performance of Electric 
Machines 


. Radio Communication 


Hydro Power Engineering 

Hydraulics and Hydraulic Machinery 
Thermodynamics and Heat Engines 
Line Communication 

Electrical Measurements 

Illumination Engineering 

Electric Traction 

High Frequency Currents 


Industrial Stoichiometry and Mechanics 
of Fluid | 


"Thermodynamics 


Industrial Stoichiometry and Me- 
chanics of Fluid | 

Size Reduction, Mixing and Separa- 
"tion 

Principles of Heat Transmission and 
Furnaces 


Diffusional Processes, Evaporation and 
Distillation 

Materials and Mechanical Construc- 
tion of Chemical Plants 

Fuels and Combustion 

Principles of Heat Transmission and 
Furnaces 

Chemical Works Organisation and 
Management 
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| Draft Indian Standards 
The following draft Indian Standards have been issued recently. 


1. Draft Indian Standard Specification for Putty for Use on Wooden Frames (Revision 
of LS. : 419-1953). 


"This standard prescribes the requirements and the methods of sampling and test 
for putty for use on wooden frames. 


2. Draft Indian Standard Specification for Putty for Use on Metal Frames (Revision 
of LS. : 420-1953). 


This standard prescribes the requirements and the methods of sampling and test 
for study for putty for use on metal frames. 


Members may send their comments on these draft standards before January 10, 
1966, to Prof. D. К. Dutt (AM), Chemical Engineering Department, College of Engi- 
neering and Technology, Jadavpur University, Calcutta 32, who is the Institution 
representative on the Sectional Committee dealing with these draft standards. 


3. Draft Indian Standard Methods for the Determination of Reactivity of Coke— 
Doc: CDC 14 (2748). 


This draft standard prescribes the methods of test for critical air blast (САВ) and 
for thermal value of volatile matter. 


4. Draft Indian Standard specifications for (i) Combustion Boats—Doc : CDC 27 
(2662), and (и) Combustion Tubes—Doc : СОС 27 (2663). 


This standard prescribes the requirements and the methods of sampling and teat for 
combustion boats and tubes. 


Members may send their comments on these draft standards to Dr. V. M. 
Dokras (M), Director of Technical Education, Madhya Pradesh, Bhopal, who is the 
Institution representative on the Sectional Committee dealing with these draft standards. 


5. Draft Amendment No. 1 to I.S. : 1730-1961 Dimensions for Steel Plate, Sheet and 
Strip for Structural and General Engineering Purpoees—Doc : SMDC 6 (707). 


Members may send their comments on this standard before January 20, 1966, to 
Shri J. G. Bodhe (M.), Consulting Engineer, 24/28 Dalal Street, Fort, Bombay 1, who 
is the Institution representative on the Sectional Committee dealing with this standard 
and a copy to Shri К. К. Nambiar (M.), Chairman, Civil Engineering Division, c/o 
The Concrete Association of India, Cement House, 121 Queen's Road, Bombay 1. 


6. Draft Indian Standard Specification for Lead and Scarlet Chromes—Doc : 8 (2919). 


This standard prescribes the requirements and the methods of sampling and test 
for lead chromes, and scarlet (molybdated) chrome used as a paint pigment. 


BULLETIN 17 


Members may send their comments on this standard to Prof. D. K. Dutt (А.М.), ^ 
Chemical Engineering Department, College of Engineering and Technology, Jadavpur 
University, Calcutta 32, who is the Institution representative on the Sectional Com- 
mittee dealing with this draft standard. 


Copies of the draft Indian Standards can be obtained from the office of the Indian 
Standards Institution, 9 Bahadur Shah Zafar Marg, New Delhi; or from its branch 
offices at 232 Dr. Dadabhoy Naoroji Road, Bombay |; 11 Sooterkin Street, 2rd Floor, 
Calcutta 13 ; 2/12 First Line Beach, Madras ; or 14/69 Civil Lines, Kanpur. 


Post-Graduate Refresher Courses and Short-term Specialist Courses 
in Engineermg University of Roorkee, Roorkee 
The University of Roorkee, Roorkee, will conduct a series of refreshment courses 


for post-graduates and specialist courses in engineering as shown in the following 
schedule. 


Refresher Courses 
Civil Engineering (Irrigation) April 12 to July 11, 1966 
Electrical Engineering June | to August 31, 1966 
Specialist Courses 
Design of Industrial Structures April 11 to May 27, 1966 
Heavy Earth Moving Machinery February | to February 28, 1966 
Tunnels and Underground Excavation May 30 to June 18, 1966 
Prestressed Concrete January 3 to March 2, 1966 
Welding Technology January 10 to January 31, 1966 
Electric Power Transmission February | to February 28, 1966 
Steel Foundry Practice April 6 to April 27, 1966 


Erection, Commissioning and Mainten- 
ance of Hydro-Electric Power and 


Steam Stations | April 12 to May 7, 1966 
Production Control and Management May 1 to May 31, 1966 
Air conditioning and Refrigeration July 1 to July 29, 1966 
Foundation Engineering July 12 to August 30, 1966 
System Protection August 2 to August 31, 1966 


Further particulars сап be obtamed from the Director, Refresher Courses, 
University of Roorkee, Roorkee, Uttar Pradesh. 
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INSTITUTION NEWS 
Technical Information Centre for Chemical Industry 


The Technical Information Centre for Chemical Industry, jointly sponsored by the 
Council of Scientific and Industrial Research and the Indian Chemical Manufacturers’ 
Association, has been started recently. This Centre will cater the chemical and allied 
industries by way of regular visits to the industrial units, identifying their problems 
through detailed discussions with the industrialists and their technical staff, solving 
them by the scientists and technologists at the various National Laboratories, compila- 
tion of statistical data pertaining to import, export, indegenous production, installed 
capacity, number of units in operation, etc., for different chemicals and chemical pro- 
ducts as well as preparation of indexes and abstracts of valuable articles and news items 
from various scientific and technological periodicals concerned with chemical industry. 


Members may contact the Scientist-in-Charge of the Centre at 7 Bruce Strect 
(2nd Floor), Fort, Bombay 1 (BR), in connection with their technical problems. 


Award of Palmer Prize 


The Institution of Civil Engineers have award a Palmer Prize to Shri H. P. Oza 
(M.) and Mr. H. D. Taylor (Non-member) for their paper entitled ‘Design and Cons- 
truction of the Dock Entrance at Bhavnagar Port, Gujarat State, India’. Shri Oza is 
Director, Engineering Research Institute, Baroda. 


Draft Indian Standard Specification for Tool and Die Steel for Hot Work—Doc : 
SMDC 19681). 


This standard covers the requirements for tool and die steels in the form of bars, 
blanks, forging rings, and other shapes for hot working applications. 


Members may send their comments before February 20, 1966, Dr. D. P. Chatter- 
jee, (M.), Chief Metallurgist, Durgapur Steel Project, Durgapur 3, Dist. Burdwan, 
W. Bengal, who is the Institution representative on the Sectional Committee dealing 
with this Standard. 


Copies of the draft Standards may be obtained from the office of the Indian 
Standard Institution. Manak Bhavan, 9 Bahadur Shah Zafar Marg, New Delhi |, or 
from its branch offices 232 Dr. Dadabhoy Naoroji Road, Bombay |; 11 Sooterkin 
Street, 3rd Floor, Calcutta 13 ; 14/69, Civil Lines, Kanpur ; or 1/12 First Line Beach, 
Madras |. 


FORTHCOMING CONFERENCES 
Symposium on ‘Collaboration Between the Countries of Africa and Asia 
for the Promotion and Utilization of Science and Technology’, 
New Delhi, February 20-28, 1966 
A Symposium on ‘Collaboration between the Countries of Africa and Asia for the 
Promotion and Utilization of Science and Technology’ will be held in New Delhi from 


BULLETIN 19 


February 20 to 28, 1965. Sponsored by the C.S.LR., the following aspects will be 
discussed at the Symposium. 
Section A; Problems of Promotion of Science and Technology 


Al National ‘Science Policy: Planning, organization and financing of scientific 
research; Order of priority in scientific development, Coordination of 
scientific activities, Integration of science with the needs of the country. 


A2 Communication of scientific information ; Utilization of results of research, 
A3 Education and training of scientific and technological personnel. 


A4 History of science : Development of scientific societies ; Creation of scientific 
outlook ; Popularization of science. 


Section B ; Problems of aid and collaboration for promotion of science and technology 


Bl Systems of aid from international agencies and their critical evaluation ; 
Suggestions for better methods, еіс. . 


B2 Areas of collaboration between countries of Africa and Asia: (1) Training of 
scientific personnel, (ii) Equipment and textbooks, (iii) Scientific research : 
medical, agricultural, engmeermg, power and atomic energy, basic sciences, 
and housing, (iv) Natural resources and their exploitation, (v) Public 
health, and (vi) Exchange of scientfic information. 


Papers are invited by the Organizing Secretary, Shri A. Rahman, c/o С.5.1.В., 
Rafi Marg, New Delhi |, from whom further details can be obtained. 


Second Conference on the Teaching of Eaginseving Diss, 
Scarborough, April 13-16, 1968 


The Second Conference on the Teaching of Industrial Design will be held at 
Scarborough from April 13 to 16, 1966. It is organized by the Enfield College of 
Technology, the Institution of Engineering Designers, and the Hornsey College of Art. 
This Conference will consider the following general areas of the subject : the structure 
of desigu courses, methods of teaching engineering design courses, methods of teaching 
engineering design, the responsibilities of schools and industry in the education and 
training of engineering designers and probable future developments. 


Further particulars are obtainable from the Design Conference Secretary, c/o 
Enfield College of Technology, Queensway, Enfield, Middlesex, England. 


21st Meeting of the Conference Internationale des Grands 
Reseaux Electriques, Paris, June 8-18, 1966 


The 21st Meeting of the Conference Internationale des Grands Reseaux Electriques 
(CIGRE) will be held in Paris from June 8 to 18, 1966. The object of CIGRE is to 
bring to light and to make any progress in the technique of high voltage networks by 
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bringing into contact every two years electrical engineers from all countries, with parti- 
cular respect to investigating the most recent progress in (1) the manufacture and 
maintenance of generating, transforming and switching plant for electric current; 
(п) the provision, insulation and maintenance of overhead and underground lines; 
(ui) the operation, protection and interconnection of networks; and (iv) the special 
techniques of networks at voltages above 220 kV which continue to develop. 


The 1966 meeting will be held in four Sections as follows : 
|, Generation, Transforming and Switching of Current. 


2. Construction, Insulation and Maintenance of Overhead and Underground 
Lines. 


3. Operation and Interconnection of Networks. 
4. Voltage above 220 kV. 


Registration forms and further details of the meeting can be obtained from the 
Secretariat of the Conference at 112 Boulevard Haussmann, Paris. 


33rd International Foundry Congress, New Delhi, December 4-9, 1966 


The 33rd International Foundry Congress will be held in New Delhi from Decem- 
ber 4 to 9, 1966, under the patronage of the Government of India. The Institute of 
Indian Foundrymen is the host for the Congress. The mam theme of the Congress is 
‘Technological Developments as means to Increase Productivity in Foundry Industry’. 
Papers based on this theme are invited and should be of high standard containing 
original work of scientific and technical importance. 


Further information can be obtained from R. M. Krishnan, Executive Secretary, 
Congress Secretariat, National Physical Laboratory, Jamshedpur 7. 


BOOK ACKNOWLEDGMENTS 1 


1. Construction and Maintenance of Sports Facilities. W. Ehrler. Asta 
Publishing House, Bombay, Rs. 8.50, 1965, 152 pages. 


Stress has been laid in this book on sports facilities and athletics which can be 
practised by the broad masses of people. Sports facilities for sports of a distinct 
individual character or sports grounds with complicated competition facilities have 
been neglected. Of the various possibilities of design and construction those have been 
selected which can be carried out by means of locally available building materials and 
for the larger part in the form of self-help. The last section shows how the various 
individual facilities can be combined into a harmonic whole. Emphasis is on the proper 
function of small and middle size tracts. Hints as to the arrangement of the auditorium 
complete this section. 
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2. Elements of Differential Calculus. B. S. Fadnis. Asia Publishing House, 
Bombay, Rs. 24, 1965, 296 pages. 


The book is intended for students who have undergone an elementary course in 
calculus and are familiar with the techniques of differentiation and some applications 
of the derivation to problems of geometry and mechanics. 


The following points have been emphasized in detail : (1) the basic ideas of corres- 
pondence, sets, sequences, relative magnitude of quantities, limits of sequences, 
neighbourhood, the 0 and O-notation, (и) the role of monotonic convergent sequences 
in creating the edifice of modern analysis. In the chapter on functions of two variables, 
the student is introduced to the idea of conformal mapping which is generally done in 
books on functions of complex variables. 


3. Theory of Structures. S. P. Timoshenko and D. Н. Young. McGraw-Hill 
Book Co., Inc., New York, $ 14.50, 2nd edition, 1965, 629 pages. 


The second edition of the book gives а sound understanding of the fundamental 
principles that underline methods of structural analysis. Both the statically deter- 
minate and statically indeterminate systems, confine essentially to truss and frametype 
structures. The general approach is closely tied to the fundamental prtinciples of 
mechanics. The scope of this revision is extensive and includes treatment of both 
plane and space trusses, influence lines, deflection theory. and methods of analysis for 
arches, frames and suspension bridges. 


4. Problems in Electronics with Solutions. F. A. Benson. E. & F. М. Spon 
Lid,, London, 45 s., 4th edition, 1965, 307 pages. 


The first part of the fourth edition of this book contains the problems, with answers 
in brief, and the second, the solutions, where the steps by which the quoted answers 
were arrived at are given in full detail. An index has been given at the end of the book, 
as in earlier editions. 

5. А Text Book of Engineering Chemistry. R. Paul. Prakash Brothers, Rs. 8, 
2nd edition, 1965, 423 pages. 


'This second revised edition of the book is meant for diploma students of engi- 
neering colleges and polytechnics. The subject matter has been explained in simple 
language, and adequately illustrated. Charts, tables, question papers and the syllabii 
of the Punjab and U.P. Board of Technical education have been provided for the gui- 
dance of the students. 


6. Borides, Silicides and Phosphides. B. Aronsson, T. Lundstrom and S. Rundq- 
vist. Methuen and Co., Lid., London, 25 s.; 1965, 120 pages. 


In this monograph have been assembled for the first time information concerning 
borides, silicides, and phosphides in an easily accessible form. A description of the 
character and preparation of these compounds and considers the effect of the more 
common impurities found in them. The intermediate phases of the Me-B, Me-Si, and 
Me-P systems have been discussed with emphasis on recent work. The chemical and 
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physical properties of borides, silicides and phosphides have been described in the third 
chapter ; and in the fourth chapter their crystal chemistry with а wealth of clarifying 
figures. The book concludes with comments on more theoretical work. 


7. Digital Instruments. К. J. Dean. Chapman and Hall, London, 25 s., 1965, 
181 pages. 


The author, in this book, has explained from first principles how digital instruments 
work. The explanation is self-contained, starting with an outline of information theory 
and binary-decimal codes, and explaining how transistors can be used to perform logical 
functions, and to translate these functions into visible outputs. The author has dis- 
cussed the ways in which an instrument can obtain information, and how the way in 
which its logical processes are organized effects its accuracy and reliability. Different 
methods are discussed for measuring voltage based on their merits, and compared, with 
reference to commercial instruments in current production. The book sets out to 
satisfy the idea that digital instruments are an increasingly essential aid to accuracy and 
efficiency because of their utility to the student, the research worker, and the electronics 
and control industries. 


8. A Text Book of Surveying and Levelling. Prof. Shahane and Prof. Iyengar. 
Allies Book Stall, Poona, Rs. 8, 1965, 483 pages. 


The book is intended to help engineering students of Indian universities. The 
matter in the book has been presented in simple language so as to be easily understood 
by the readers. To enhance the utility of the book various illustrative worked-out 
examples have been added at the end of each chapter which include questions from 
various university examination papers. The book will be of help not only to engineer- 
ing students but also to practising engineers and surveyors. 


9. A Text Book of Hydraulic Machinery. A Shariff and B. D. Narasimhaiah. 
Allies Book Stall, Poona, Rs. 15, 1965, 508 pages. 


This book is meant to aid students reading for the degree and diploma examina- 
tions in mechanical and civil engineering of Indian universities. The subject matter 
has been dealt with in lucid language and a variety of problems have been worked out 
at the end of each chapter to help the students understand the subject matter better. 
A number of line diagrams and sketches have been included in the book. 


PUBLICATIONS RECEIVED 


| А copy of the publication entitled ‘Adhesive Materials'— Their Properties and 

Usage: Supplements, vol. |, no. |, June 1965, published by the Foster Publishing 
Company’ Long Beach, California, has been received. The supplements will be 
published quarterly and will bring the data contained in new, and revised adhesive 
material specifications, eliminating, the need for extensive literature surveys, delays in 
specification procurement and expensive analysis. 
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OBITUARY 


The sympathy of the Institution is extended to the relatives о] 
those whose passing is recorded here. 


Mr. T. R. Sneyd-Kynnersley 


Mr. Thomas Ralph Sneyd-Kynnersley, O.B.E, M.C., A.C.GI, 
M.LC.E., M.LStruct.E., MLE., died in England on November 1, 1965, 
at the age of 79. He was President of the Institution for 1943-44. 


Born at Penang in, 1886, Mr. Sneyd-Kynnersley had his 
general education at the Rugby School. He obtained his technical 
education from the Central Technical 
College passing the Civil and Mechani- 
cal Course Diploma of the City & Guilds 
of London in 1909. He was apprenticed 
to Sir William Matthews of Coode Son 
and Matthews, London, from 1909 to 
1912, and thereafter from 1912 to the 
beginning of the First World War, he 
worked as Assistant Engineer at the 
Tanjong Paper Docks and Keppel Har- 
bour Graving Dock, Singapore. During 
the war he was with the Royal Engi- 
neers in France and when he left he 
had the rank of Major after the war. 


He arrived in Bombay in 1920 and was posted as Executive 
Engineer in the Bombay Improvement Trust and became its Chief 
Engineer in 1927. During this period he was responsible for the 
construction of large reinforced concrete tenements in Bombay, 
three of the largest improvement schemes, laying of roads, and com- 
plete reorganization of large sewage disposal works in the city. 


In 1929 he joined The Concrete Association of India, becoming 
its Chief Engineer in 1936, and remained at this position till his retire- 
ment from India in 19047. During these years he carried out 
pioneering work in establishing reinforced concrete as an important 
construction material in the country. It may sound odd to the present 
generation to hear that concrete and remforced concrete were almost 
unknown in those days not only to the lay public but also to the 
majority of engineors who could think only in terms of thick brick 
walls in lime mortar and timber or steel beams and trusses. The 
tremendous progress that concrete and reinforced concrete made 
during the term of Mr. Sneyd-Kynnersley's stewardship of The 










































24 THE INSTITUTION ОЕ ENGINEERS (INDIA) 


Concrete Association is in itself a tribute to his patient and untiring 
efforts on its behalf. 

In 1946, Mr. Sneyd-Kynmersley acted as a Managing Director 
of Cement Agencies, Ltd., for a period of six months. | He also 
worked hard and with great persistence to arouse an awareness in the 
country of the need for extensive road development. He was a very 
active member of the Indian Roads Congrees and of the Indian Roads 
and Transport Development Association. In 1943, at the instance of 
the Government of India and on behalf of the latter organization, 
Mr. Sneyd-K ynnersley undertook two pilot surveys which proved that 
roads woald pay for themselves not only by actual cash returns to 
the land through which they pass bat also by even more valuable 
indi 


During the years of the Second World War he took a leading pert 


in organization of air raid precautions activities. 

After his retirement, Mr. Sneyd-Kynnersley continued to main- 
Innumerable Índian students will particularly remember him for 
the help he gave them in placing them at collegos and institutions 
in England. 

He was also President of the Bombay Engineering Congress in 
1930, the Rotary Club of Bombay in 1937-38, and the Indian Roads 
and Transport Association from 1944 to 1947. 


At the 443га Meeting of the Council, the President and the Coun- 
cil, before commencement of the proceedings, stood up and observed 
one minute's silence in homage to his memory.  Condolence 
meesages were also sent to his next-of-kin by the Secretary and the 
Chairman of the London Committee. 





CORRIGENDUM 
TO 
BULLETIN, VOL, XV, NO. 3, NOVEMBER 1965 
Page |, Annual Report of the Council for 1964-65; 1. Membership, instead of the table 
Hoey PTS Members AMPA Cospenore Grau Goda Afiam Заасан Total 


П 5 1854 10,087 6 1,836 4063 10 60 54502 
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EMPLOYMENT SERVICE 
This service is intended for the benefit of members of the Institution and 
It is hoped that employers will make full use of this service to obtain their 
requirement. 
А small charge of Rs. b per insertion will be made to members for notices 
appearing in the ‘Situations Wanted’ column. 
In the ‘Situations Vacant’ column, a charge of Rs. 2 per line will be made. 


Replies to advertisements should be addressed to Employment Service, 
The Institution of Engineers (India), P. O. Box No. 669, Calcutta 20, except 
where otherwise stated. 


SITUATIONS WANTED 


YOUNG MECHANICAL ENGINEER, B.Sc., passed diploma examination in mechanical engineering 
from Government Polytechnic, Lucknow, in 1965, and appeared in Section B of the Associate Membership 
examination ; having 7 months experience in С.В. Oil Mills, Hapur, working аз Maneger, seoks a suitable job 
in а good concern immediately. (Office ref. ES. 214) 

A BHU TRAINED, M.LE., Senior Electrical Engineer, having Government Electrical Licence, con- 
siderably experienced in cotton, jute, iron and steel and in various other large industries, worked with reputable 
concerns like CEC, AE L, D.V.C., Indian Railways, public sector steel works and other similar big industrial 
organizations with good references secks suitable position for Planning/Exection/Maintenance work in any 
industry or other organization. (Office ref. ES. 215) 


Form 362 


THE INSTITUTION OF ENGINEERS (INDIA) 
8 Gokhale Road, Calcutta 20 
May 1966 Examination 
General information and instruction to candidates 
(Approved by the Examinations Committee, 5 lst Meeting, Resolution 21, 30th December, 1958) 


(Revised by the Examinations Committee, 57th Meeting, Resolution 19, 27th-29th June, 1961, and 58th 
Meeting, Revolution 10, 13th and 14th October, 1961). 


(1) The next Associate Membership B) Examinations will be beld from Monday, 
May 9, 1966 to , May 23, 1 [сш ы XI The application forms for the 
Associate Membership ions À and B) Examinations the programme of examinations are attached to 

s 


(2) АП accompanied examination fees for admission to the May 1968 
examinations reach the Head before 400 p.m. on Tuesday, March 15, 1966. 
Examinations foos once paid are neither refundable nor transferable to а subsequent examination or to any other 
кош. Receipt of examination forms will not be acknowledged by the Head Office, unless accompanied by 
a -addressed post-card. 


9 Examinations feos ofthe candles крес reve to an тзт Form 309 and Мека 8 i 
3 ity. An MR E aed 
Form 384 in this regard. ach paymant aro aired іа Cand А (ачасы 
уер жайы “Other moder of payment may b hy cation ible. 
Payment of examination fees by cheque, postal байсу пої Ье i 


Mention the code number аз given in the top of the application form in the bank card. 


dE application for a change of examination centre will be entertained after 4.00 p.m. on Tuesday, 


(5) Students who arp in arrears of subecription will not be admitted to the examjnations. 


(6) The Institution reserves the right to reject incomplete or illegible applications without 
and reference to the candidate. 


9) Мо Selene ill le рейшн to epost m Ше Sector D палео ox unten bê Кы folly pan LA 
Section A examination or secured exemption therefrom. A candidate for the Section B examination should 
therefore mention the year in which he pessed the Section A examination. 


(8) Students е асса B aana oa viae tbe ena cule Па tol7(1) of the rules 
of examinations (see eed Syllabuses of Studentship and Associate Membership inations) should 
clearly state in the application form the name of the Local Centre to which they are attached. 


eit ae Ns иа рин he a na ae examinations or is exempted therefrom 


raion indie: to in any papers of Section A and/or Section B on payment of ап exami- 
kadia a к еде Кы detalla of p ing the Section À and B examinations or of exemption 
clearly stated in the examination form, with the grade of membership. 


A candidato may also appear in one complete branch of engineering on payment of usual examination 
foe of Re, 75.00. Rules of examination for such а candidate will be identical with those applicable to regular 
candidates. 

cu He Design and Drawing papers are of 54 hours duration, with a one-half hour recess between. 
tes will not, however, be permitted to leare the examination hall. 


(Н) Candidates are not permitted to use handbook{s) for the paper in ‘Design and Drawing of 
nnn Me cee ae уб тун ские i шы 


General information and instruction to candidates (contd.) 


(17) Candidates means in the examination ball will be expelled from the Institution 
EE ey ipee kena o pre rar a 


RR a ser appa ши n subject(s) in which با‎ ре already secured exemption(s), will have 


exemption(s) will 


SR сарое MN Roll Number, or 
particulars on the answor-books. Such аптитг оо» will be rejected and no ettempt will 


(15) ‘The results of the May 1966 examinations will be declared before the last day of August 1966. 


БАГЫ Can Cane ing елеше a Pict pp o Pelr gt fee tnd ы кышы de 

anion anl» markod, eee шүр сүро ао ba 
ahan ag = ng free for each paper. 

ee eee the Controller of Examinations within 15 days of the date of posting the resulta 


(17 The marks of each examination will be communicated to candidates along with results 
free of charge. x 


(18) The Institution reserves the right to cancel the results of any candidate without assigning reasons 
in which case, the marks will not be 


(19) In future correspondence, in regard to the examinati should always 
mention the Soin ofthe Juste Mambenkip Aes л a uiid ger гес таа, 
examination 1n 
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May 1966 Examinations 


Programme 
S.T. 10.00 to 1.00 S.T. 2.00 to 5.00 


Associate Membership Examination Section A 


Monday, May 9, 1966 Mathematics I Mathematics 11 

Tuesday, May 10, 1966 Applied Mechanics oe ad Applications of 
Wednesday, May 11, 1966 Heat, Light and Sound Engineering Drawing 

"Thursday, May 12, 1966 Strength of Materials Elementary Surveying 


Monday, May 9, 1966 Materials and Constructi Theory and Design of Structures 
Mechanical Engineering Materials Industrial 8 acd 
Chemical Engi Materials and Performance of Е]ес- 


Principles and Practice of Coal Mining tric N 
Electronics and Telecommunication Mochanics of 
Materials Principles 


Tuesday, May 10, 1966 ciel Бшм, Cu Saver ead ending 


Tansmisei 
eee Electric Power Electric Traction 
Diffusional Processes, Evaporation and Fuels and Combustion 
Distillation Mine Surveying 
Mine Ventilation, Explosions, Fire and Foundry Engineori 
Inundation К Transmission Lines and Networks 
Refractories 
Applied Electronics and Circuits 
Wednesday, May 11, 1966 Hydraulics Highway Engineering 
Industrial Engineeri Foels and Refractories 
Illumination Engi Radar Engineering and Microwave 
Elementary Electrical Engineering Techniques 
Ningal тоны Friction Worlahop Technology 
Advance] Radio and Electronic Engi- 
neering 
Thursday, May 12, 1966 Civil Engineering Design and Drawing 


and 
Mining Machi . al 
Physics of Motals Utilization of Power in Mines 


Friday, May 13, 1966 


Saturday, May 14, 1966 


Monday, May 16, 1966 


Tuesday, May 17, 1966 


Wednesday, May 18, 1966 


Thursday, May 19, 1966 


Friday, May 20, 1966 


Saturday, May 21, 1966 


Monday, May 22, 1966 


Programme—(conid.) 


Production Technology 
Non-ferrous Metallurgy 


High Frequency 


Currents 
Chemical Works Organization and 


Production „е and Industrial 


Principles Pa Semiconductors and 
Transistor Circuits 


Principles of Line and Radio Commi- 
cation - Я 


Thermodynamics and Heat 
sine жен Mixing and Sepe- 
Tolegraphy and Telephony 
Hydranlics and Hydraulic Machi- 
akon md Dodt 

тоо ot Electric Power 


Principles of Heat "Transmission 
and Furnaces 


Water Power Engineering 
Electrical Messurements 

Heat Trestment of Metals and 
Alloys 


Thermal Power Engineering 
Servomechanisms 


General Electrical Engineering 


Soil Mechanics and Foundation 
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SOME MOST USEFUL ENGINEERING BOOKS 


. PRACTICAL ENGINEERING MATHEMATICS by Prof. C. Dess Chawla 
(Latest revised and enlarged edition 1966) Combined Vol: .. 


in Parts: Vol I & [I cach .. 


ENGINEERING DRAWING by Р. N. Vijayrergiya 
pibe chispa eroe сае рее It contains 


APPLIED ELECTRICITY by S. P. Singbal (КМК Units) 
STRENGTH OF MATERIALS by J. C Meha . 


ee na api iris ва кн 
(The book is written in MKS. Units) 


ELEMENTARY SURVEYING by M. L Nanga .. 
. APPLIED MECHANICS (M.K.S.) by J. С. Mehta Vol I 
zd Vol. II 
STRUCTURAL ENGINEERING by S. Remamruthen 
. MACHINE DRAWING by P. N. Vijyvergiya (MKS. Uniti) .. 
HYDRAULICS by N. V. Nayak (MKS. Units) 
. GEOLOGY FOR ENGINEERS by C. B. Kamga .. 


first of its kind and most useful for every 
technical personnel. e MUTET 
beautiful get up in plastic cover js 


ALGEBRA by C. Dese Chawla 


kun NG E c dM 
by C. D. Chawla 


15. FORMULAE AND DEFINITIONS MATHEMATICS by C. Dess Chawla. . 
and many otber books on technical subjects. 


Books can be supplied by V.P.P. allowing postage fres if the amount of 
Rs. 10-00 1з received by M.O. in advance. 


РЕР. 


. Re 
Bs. 

. Rs 
. Rs 
. Rx 
. Bs 
. Ва. 
.. Re 
. Bs 
. Rs 
. Bs 


РР T 


Ask for catalogue : 


NEW ASIAN PUBLISHERS 


3911, ROSHANPURA, NAI SARAK É 
DELHI-6 
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another tested PEC product 


now made in India 
ASD OIL IMMERSED ROTOR STARTERS 
for manual starting ef slip-ring motors. 





The G.E.C. Rotor Starter consists of the 
latest G.E.C. IAA-15 O.C.B. as the Sator 
switch, equipped with under- 

voltage and magnetic 
overload trips, 
adjustable oll-dashpot 
type, pedestal mounted 







COMPACT SIZE 
EASY TO INSTALL 
PROMPT DELIVERY 








The oll-Immersed PLEASING ‘LOOK 
Rotor Starter has 
resistances made of 
Eureka wire, wound 
on porcelain bobbins, 
secured to the 
insulated base, on 
which are mounted renewable 

contacts, movable arms, etc. 


EASY TO MAINTAIN 
lis il | f | hij 
The Stator switch Is arranged 1 






В Ес 
de OW 
COMPETITIYE COST юш „у. 
for electrical interlocking with M | DE BE 
the Starter. үп 8 » 
[i |! : 
| |. i 
Il. ff 
|| 1 | 
Ii. | i 


for complete detalls, write ENGINEERING DIVISION 

ТИБ GENERAL ELEOTRIO COMPANY OF IMBIA PRIVATE LIMITED, 
CALCUTTA: BOMBAY * MADRAS - KANPUR * NEW DELHI 

TAE EK АКС PERIETTED UBER THE GENERAL ELECTING ИРИП OF МЫ PIRATE LTD 


ж In compllance to B.S. 587 for 
ordinary duty, for motors starting 
against fulltoad torque. 

ж The Stator Switch can also be 
provided with Interlocked Isolator, 
Ammeter, Back-up HRC fuses. 

ж Avaliable for different Н.Р. and 
speed, from 40 H.P. upwards, for low- 
tension supply. 
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PROCEEDINGS OF THE FORTY-SIXTH ANNUAL CONVENTION, 
PATNA, JANUARY 30, 1966 


The Annual General Meeting 
Business Session, Sunday, January 30, 1966 


The Forty-Sixth Annual General Meeting was held in the building of 
the Bihar Centre, Hardinge Road, Patna, on Sunday, January 30, 1966, 
at 11.00 a.m. 


Two hundred and fifty-three Corporate Members attended the Meeting, 
and, in the absence of the President, Prof. N. S. Govinda Rao, under the 
most unfortunate circumstance, it was presided over by Shri B. P. Kapadia, 
President-Elect, as the seniormost member of the Council. 


Before commencement of the Proceedings, Shri Kapadia said that the 
Council at a meeting held that morning had passed the following resolution 
on the sudden and unfortunate death of the beloved Prime Minister, Shri 
Lal Bahadur Shastri and recommended it to the General Body of Corporate 
Members for adoption, which was passed by the members present. 


"Ihe Council and the General Body of Corporate Members of the 
Institution of Engineers-(India) record with deep regret the sudden passing 
away of the beloved Prime Minister, Shri Lal Bahadur Shastri, and send 
their most sincere sympathies to his wife and members of his family.” 


Further resolved that а copy of this resolution be also forwarded to the 
President of India. 


Shri Kapadia then requested the members present to stand and pay 
their respects to his sacred memory by observing two minutes' silence. 


The members present stood in silence for two minutes in memory of 
the late Prime Minister, Shri Lal Bahadur Shastri. 


Shri Kapadia then said that the Council had also earlier that morning 
passed the following resolution on the sudden and unfortunate death of 
Dr. H. J. Bhabha, who was an Honorary Life Member of the Institution 
and а scientist of international fame, and recommended it to the General 
Body of Corporate Members for adoption, which was passed by the meb- 
bers present. 


‘The Council and the General Body of Corporate Members of the 
Institution of Engineers (India) record with deep regret the sudden passing 
away of Dr. H. J. Bhabha, who was an Honorary Life Member of the 
Institution and a scientist of international fame, and send their most sincere 
sympathies to his mother and other members of his family.’ 
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Shri Kapadia then requested the members present to stand and pay 
their respects to his memory by observing two minutes' silence. 


The Members present stood in silence for two minutes in memory of 
the late Dr. H. J. Bhabha. 


1. After welcoming the delegates to the 46th Annual General Meet- 
ing, Shri Kapadia introduced Shri D. K. Ghosh (Associate Member) —the 
newly appointed Deputy Secretary of the Institution. Then, he took up 
the minutes of the 45th Annual General Meeting, circulated to all members 
of the Institution in the April 1965 issue of the Bulletin, for confirmation. 


Shri Kapadia put the minutes to the house. Shri K. C. Banerjee 
(Member) proposed that the minutes be confirmed. Shri S. K. Laha 
(Member) seconded the proposal. It was carried unanimously. 


2. Shri Kapadia next took up the Annual Report of the Council, 
printed in abstract in the November 1965 issue of the Bulletin, and the 
Audited Accounts for the year ended August 31, 1965, and asked if 
members had any comments to make. 


Lt.-Col. R. S. Attre (Member) proposed that the Annual Report be 
adopted and the Audited Accounts be approved. Shri K. C. Banerjee 
(Member) seconded the proposal. It was carried unanimously. 


3. Shri Kapadia then asked the Deputy Secretary to read the report 
of the Council on the elections for the session 1966-67 of the President and 
the Council. The Deputy Secretary, Shri D. K. Ghosh, read as follows: 


(i) Shri B. P. Kapadia had been elected'by the Council as Presi- 
dent for the session 1966-67. (Applause). 


(ii) The following members by virtue of their having been elected 
Chairmen of Local Centres become members of the Council under 
Bye-law 44: 


Andhra Pradesh Centre .. Lt.-Col. R. S. Attre 
Assam Centre i .. M. R. Sitaram 

Bengal Centre .. T. P. Marik 

Bihar Centre .. A. S. Srivastava 

Bombay Centre .. V. Y. Kamat 

Delhi Centre .. Мај.-Сеп. К. A. Loomba ` 
Gujarat Centre .. G. S. Desai _ 
Jammu & Kashmir Centre ... (Vacant) 

Kerala Centre .. T. P. Kuttiammu 
Madhya Pradesh Centre .. Dr. V. M. Dokras 
Madras Centre ... М. G. Mahalingam 
Mysore Centre .. I. M. Magdum 


Nagpur Centre .. (Vacant) 
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Orissa Centre .. 8. Padhi 

Poona Centre .. Col. R. V. Godbole 
Punjab Centre .. Kulbir Singh 
Rajasthan Centre .. B. D. Satsangi 
Uttar Pradesh Centre .. P. S. Bhatnagar 


Gi) Dr. S. P. Luthra by virtue of his being elected from the Delhi 
Centre becomes member of the Council under Bye-law. 


4. Shri J. Datt (Member) proposed that Messrs. Price, Waterhouse, 
Peat & Co. be re-appointed Auditors of the Institution for the year 1965-66 
on a remuneration of Rs. 6,000 per annum. 'ТЫз was seconded by Shri 
S. К. Laha (Member). It was carried unanimously. 


With a vote of thanks to the Chair, the Meeting terminated at 12.00 
noon 


Inauguration of Seminar, Sunday January 30, 1966 
Welcoming the guests and members present, Dr. T. Sen, Past-President, 
said: / 


*You are aware that our President, Prof. N. S. Govinda Rao, has un- 
fortunately fallen ill. It has, therefore, devolved on me to deputise for 
him, which is not exactly a precedent for this organisation, and you will 
really be sorry to see me deputise for Prof. N. S. Govinda Rao. However, 
I am happy to do this duty and I, on my own behalf and on behalf of all 
the field staff of Engineers, welcome the very popular Chief Minister of 
the State, Shri K. B. Sahay. We are also fortunate that the Minister 
for Revenue of Bihar, Shri B. C. Patel, has very kindly agreed to preside 
over the inaugural meeting, and I am glad that Shri К. L. Singh Yadav, 
the Minister for Public Works, who is the Chairman of the Reception 
Committee, has very kindly come here. We are fortunate that they have 
made it convenient for themselves to come to this function of Engineers. 


We are to make a review of the Seminar on the Role of Engineers in 
the Fourth Five Year Plan and sum up the discussions we had in all the 
States and the Centre. 


The Chief Minister, Mr. Sahay has kindly made it convenient for 
himself to inaugurate our Seminar and Mr. Patel, Minister for Revenue, 
has agreed to preside. I, on behalf of all of you and on my own behalf 
again welcome them to this Seminar.' 


Reviewing the Seminar on ‘The Role of the Engineer in the Fourth 
Five Year Plan’, Brig. M. К. Rao, Convenor, said: 


“We are nearing the completion of fifteen years of Planning covering 
three Five Year Plans. During the third Five Year Plan, we had been 
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confronted with military conflicts twice on our borders. They have affected 
the Third Five Year Plan programmes. 


The Third Five Year Plan had laid greater emphasis on agriculture 
than the two previous Plans. The First and Second Five Year Plans 
have not relegated agriculture to the background but given it sufficient 
importance. Yet, we find today a steep rise in the prices of all essential 
commodities, much to the concern of the lower middle class, the middle- 
class and the salaried people. Housing problem is still very acute in 
all urban areas. Do we lack proper organisational approach and co- 
ordination to achieve the targets? Do we have real quantitative assess- 
ment or stock taking of the development plans to compare achievements 
with money spent? 


While we leave these questions to be answered by the planners, let us 
have a look at the Fourth Five Year Plan from the point of view of the 
engineer. 

The final figures of the Fourth Plan are not yet available but the 
memorandum of Fourth Five Year Plan gives seme details. Taking only 
those fields of engineering activity such as irrigation and power, industry 
small and organised, transport and communications, Housing and construc- 
tion, the total outlay in public and private sectors amount to about 
Rs. 14,970 crores accounting for about 66% of the total outlay of the 
Plan—which is around Rs. 22,500 crores. During this Plan, if the engineer 
can play an effective role the savings of even 596 can result in Rs. 748.5 
crores. This modest savings can certainly be doubled, in my opinion, if 
the engineers take up the challenge and throw up the right leadership. 


The problems of engineering are precise and specific. No doubt, 
delays and lack of coordination and similar problems are present in some 
measure or other in any economy trying to build up from scratch. The 
problems can however be pin-pointed and so dealt with certainly by 
engineers. 


It may be interesting to all of us to note that according to Shri О. К. 
Ghosh, our per capita income today is estimated to be about Rs. 360. ` 
Assuming that a rate of Rs. 12 per annum is expected to be achieved, 
if all our Plans are successful, the per capita income, based on 1952-53 
prices may be, in nine year's time (1975), equal to that of Iraq and perhaps 
we may be just about reaching the level of Egypt of today. And in 34 
years (2000 A.D.) the per capita income may be equal to that of Bulgaria 
of today and in 84 years (middle of 21 Century) it may be equal to that 
of France of today. Certainly, Egypt, Bulgaria, France and other countries 
are not going to mark time for us to catch up. Therefore, if we have to 
have any reasonable per capita income comparable to the rest of the world, 
we have to reach the point of take-off soon. Who else can increase this 
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per capita income rapidly and contribute for the national income so that 
India can be counted as a strong force by 2000 A.D.? Yes, it must be the 
engineer. Engineer is the builder of the Nation. Who can deny his 
birth-right? The engineer must occupy it no matter what others think 
or debate. 


The Institution of Engineers (India), under the brilliant leadership 
of Professor N. S. Govinda Rao, the retiring President, rightly appreciated 
the need of the hour and had conceived of this Seminar. I am confident 
that we, the members of this premier Institution, shall contribute our share 
to meet the challenges at this critical period of our Nation's history. We 
have received about 80 papers from Engineers from all walks of life. Iam 
sure, we would have got many more thought provoking articles, had it not 
been for the fact that the engineers today spend most of their valuable 
time explaining technical appreciations and preparing briefs to non-technical 
administrators placed over their heads! 


I shall now give a brief review of the type of questions we are going 
to debate and answer in the Seminar. 


Defence orientation 


Have we coordinated the Defence requirements to the indigenous 
industry, both in public and private sectors, in order to effect a smooth 
and quick change-over to meet the sudden emergency expansions? 


Have we planned our road and rail communications and tele-communi- 
cation net works after fully considering the possible traffic patterns in war- 
time conditions? 


Agriculture 


Have we given sufficient thought for production of pesticides and cheap 
and effective grain storage containers? 


Have we kept the design of mechanical agricultural implements to suit 
local Indian conditions? 


Are we manufacturing electric motors and pump sets within easy reach 
of the farmers? 


Have we tapped the sub-soil waters in arid zones? 

Can we use sprinkler methods of irrigation where the water supply is 
limited? 

Can we use windmills in lifting water or charging batteries, where 
electricity does not reach to remote corners? 


How can we reclaim waste, desert and usar lands and arrest the soil 
erosion? 
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Can we utilise economically the available water, cutting down waste 
due to evaporation, seepage and other losses? 


Can we utilise the sewage waste? 


Can we adopt nodergroung equivalizers by underground drains and 
shallow wells? 


Indigenous resources 
Can we make the maximum utilisation of the indigenous materials, 
machines and men? 


What is wrong if we replace copper conductors in transmission lines 
by basic aluminium conductors? Can't we replace by aluminium in the 
windings of electric motors as copper has to be imported, whereas aluminium 
is available locally? Why can't we use aluminised steel instead of stain- 
less steel ; aluminium alloy of suitable mechanical strength instead of brass. 
for fasteners, terminals, lowload loops, register frames? - 


Can't we utilise the maximum talent from Consultancy Boards, Con- 
sultancy Services and Advisory Bodies? 


It is stated that a good portion of 70 to 80% of the country's require- 
ment both in the matter of technical know-how and of designing and engi- 
neering, can be met indigenously. Can't we draw upon the public and 
private owned firms for experienced men in the field of planning, designing, 
installation, fabrication and execution of various industrial plants, replacing 
foreign collaboration? — Can't we have an immediate and phased program- 
me to replace the foreign consultancy? 


Can't we create conditions in our country to arrest the drift of first- 
class scientific and engineering talent from migrating in search of jobs to 
foreign countries? When Indian talent flourishes well abroad, why doesn't 
it do so, in the Indian environment? 


The import requirements of components and spares during the Fourth 
Plan are estimated to be about Rs. 1,500 crores. Can't we set up a screen- 
ing committee to delete components capable of local manufacture and 
allow vital spares only to be imported? Why can't we make use of the 
large workshops located with Public concern Corporations and with large 
private undertakings? 


Can't we find substitutes from the Indian manufactured machines to 
that of recommended foreign machines? The Indian made machines may 
not be so sophisticated and multipurpose. We may have to do three or 
more operations against one by imported machines. 


Are we not manufacturing our recurring requirements of tools? Why 
can't we manufacture the tools in the first instance avoiding initial im- 
portation? 
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Waste avoidance 
Are we paying proper attention to the imbalance of machinery in 
different workshops or firms? 


If non-availability of raw materials present bottle-necks in production, 
have we given sufficient thought to ‘input and output analysis?’ 


Can't we reduce the cost of production by using modern techniques 
such as time and motion study, material control, inventory control, cost and 
budgeting controls, standardisation, operational research, programme 
evaluation and review techniques, critical path methods, value engineering? 


Standardisation 

In the field of standardisation, can't we effect economies in adopting 
the designs to fall in line with international standards like that in eleetric 
motors where re-desizning showed considerable savings in raw materials. 


Is it possible for us to switch over to 500 kV transmission system as 
against the present practice of using 220 kV lines? Won't there be any 
savings in electrical energy transmitted? 


To serve remote places under rural electrification, can we effect eco- 
nomy by dispensing away with long distance L.T. 3-phase and single-phase 
distribution lines by use of small transformers hooked on to the 12 kV 
lines? 

Research and development 

Our industrialisation today is at the mercy of foreign design given 
to us by foreign collaborators. Some of the methods adopted do not suit 
Tndian conditions. Possibly, therefore, we are producing at higher costs, 
although the Indian skilled labour is cheap. How long do we intend 
carrying on like this? Are we not to produce our own designs eventually? 
Jt may take some time. Аз an interim measure, will it be better for us to 
buy the designs only and work out the detail of development and manufac- 
turing processes ourselves? 


Shouldn't we lay emphasis on educational orders, developmental and 
pilot projects? 

Are we going to repeat the sad story of the textile industry which 
entered the research field only after 90 and odd years of its existence? 
Are we to repeat the story of “60 year old' steel industry to discover that 
we could not expand the plants ourselves without external help in design 
and erection? 

Are we not to make a study of new techniques, new projects and new 


materials, provided by the rapid advances elsewhere in the world and adopt 
them with advantage? 
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Is there no strong case for us to spend much more than what we are 
spending on research and development? Will it not yield rich dividends 
and make us self-reliant, self confident and self-generating? 


Can't we immediately pool all our available resources from our re- 
search laboratories like those of Council of Scientific and Industrial Re- 
search, Central Mechanical Engineering Research Institute, Central Fuel 
Research Institute, National Coal Development Corporation, Indian Ferti- 
lizer Corporation and many other scattered 'development cells' attached 
to major plants in our country? 


It is said that our country could save anything between Rs. 700 to 800 
crores in terms of foreign exchange alone during the next 10 years, if indi- 
genous know-how can be developed in the fields of designing, engineering 
and consultancy works. What shall we engineers do about it? 


Export promotion 

We are today exporting merchandise valued at Rs. 800 crores a years. 
It has to be raised to Rs. 1,200 crores 4 year by the end of Fourth Five Year 
Plan. It means that we have to double up our industrial output in the 
next five years. The quality and quantity of engineering goods have to be 
increased. How can the engineers play a vital role in this field? 


Can we resort to importation of certain essential materials required 
to manufacture some sub-assemblies or parts like water-turbines, switch- 
gears used in the electrical generating plants and export such assemblies 
to other countries to earn foreign exchange? 


Can't we make a concerted drive to export goods from our machine 
tool industry where a good reputation has already been built up? 


Can we utilise the installed machine capacity to run two or even three 
shifts to promote exports? We may examine exporting of spare parts. 


Can't we organise available capacity and available expertise, scattered 
as it is in various units? 


Town planning and House building 


Two-thirds of construction outlay of about Rs. 8,000 crores in the 
Fourth Plan is allotted to building materials. Can't we discard outmoded 
methods and effect economies by re-designing the structures to save steel 
and other building materials? Even 5% savings in this field will result 
in savings of about Rs. 266 crores. 


. 1s coordination lacking in the construction, planning and execution' 
of building projects? Should we invest such a high percentage of project 
allocations in putting up magnificant or imposing structures or multi- 
storeyed buildings where land is cheap? Сап we cut down the expendi- 
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ture to provide semi-permanent buildings lasting say 30 years instead of 
100 years? How can we achieve speed in construction? The delays, 
after all, when computed, results in waste and contribute to high costs. 


A steady stream of population is migrating from the villages to the 
cities. Are we paying sufficient attention to the urban development? 
Can we adopt the star pattern layout so that the industrial, the residential 
and marketing areas are not too distant from each other, yet at the same 
time leaving large areas for expansion? 

Engineers їп teanrwork 

There are fields of activity where engineers have to work in close 
cooperation with other specialists such as scientists, metallurgists, soil- 
chemists, agronomists, geologists, architects, businessmen, administrators. 
economists and auditors. What kind of additional basic education is 
needed for the engineer to play an effective role in such circumstances? 


What kind of training is required at the graduation level and at subsequent 
service intervals? 


Engineers as managers 

The engineer, as has been stated, has a very important role to play 
in the nation building activity of the country. It is an activity which 
touches almost every other human interest. Should the engineer, there- 
fore, not be given the authority with responsibility? Authority and res- 
ponsibility must go together—they cannot be separated. Has not the time 
come for those much needed reforms to be put into practice? How should 
our Institution put forward the views of engineers before the ‘Reforms 
Commission’. 


We are now looking forward to our brother engineers assembled here 
for giving a serious thought to the problems that face the country and the 
engineers. 


Once again let me repeat, the Aim is for the engineer to play a vital, 
effective and constructive role for meeting the wants of the people, for the 
growth of the wealth of the Nation and lastly for the good of the profession 
of engineering itself. 


Inaugurating the Seminar on “The Role of the Engineer in the Fourth 
Five Year Plan’, the Chief Minister of Bihar, Shri K. B. Sahay, said: 


‘It gives me great pleasure to be amongst you this afternoon. The 
subject that you are discussing here is of the utmost importance to the 
country, faced as it is with grave problems, both internal and external. 
The importance of engineers and other scientists at this crossroad of our 
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history and our very existence, cannot be over emphasised. We have, in 
certain respects, very limited resources and we are an economically back- 
ward nation. The problem before you is to devise ways to utilise these 
resources so that the maximum benefit may accrue to the multitudes. Мо 
doubt you will be able to find certain solutions and make concrete sugges- 
tions which will be welcomed by planners, not only for the Fourth Plan 
but also for subsequent ones. 


2. You are aware that the greatest obstacles to our progress as a 
nation are backwardness and poverty, which have to be eliminated, or at 
least greatly reduced before we can be a truly modern nation. With our 
meagre resources we must set ourselves realistic and achievable targets, 
targets which are simultaneously sufficiently high to furnish tangible evidence 
of progress when they are achieved. Unfortunately our already difficult 
position becomes even more so when we have to meet the defence needs of 
our country and keep putting aside large portions of the national income 
to met threats from outside and natural disasters from within. То find 
ways and means for achieving the maximum from whatever we have, is 
your task. All this has to be achieved rapidly and economically. 


3. As you know, the Fourth Five Year Plan has been greatly restrict- 
ed due to paucity of resources available for development. Canals. roads, 
powerhouses, industrial plants, oil refineries, all these are to be developed. 
At the same time, those already completed have to be fed and the tempo 
maintained and steadily raised within our limited resources and time. If 
we are to improve our position among the economically develonine nations 
we have to achieve more than others. In the words of the Red Queen of 
the “Alice inWonderland', we have to run faster and faster eve to remain 
in the same place. 


4. We have adopted the policy of economic planning. Two plans 
have already been completed. The 3rd Five Year Plan as you know will 
be over soon and the 4th Five Year Plon will be launched. We started 
with modest investment in our First Five Year Plan but as you are aware 
the 4th Five Year Plan is exnected to have an investment of more than 
rupees 20 thousand crores. Опсе we have brought in a dynamism in: our 
economic development, it is not possible for us to slacken our efforts. With 
an investment of the magnitude of over Rs. 20.000 crores in the 4th Five 
Year Plan you can imagine what would be the investment of the 5th and 
6th Five Year Plans and how much personnel will be required to implement 
them. 


5. Our plans and policies are directed towards the uvlifting of living 
standards of our people which entails material production of various thines. 
Most of the processes are interlinked. We have to produce more and better 
foodgrains and to achieve this end, we have to provide irrigational facilities, 
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fertilisers, better agricultural implements, etc. Thus to achieve the end of 
more food production we have to build dams, establish fertiliser and tractor 
factories, etc. In the same way for the material conforts of our people, if we 
want to produce consumer goods, the process not only involves establishment 
of factories for consumer goods only but also heavy industries which can 
provide machine and spare parts for the lighter industries. You will, 
therefore, see that it is the Engineer who is the king pin of our developing 
economy. Whether it is building а dam, house, or a factory, it is the 
Engineer who counts. Nearly 80 percent of the personnel required for 
the implementation of our schemes will be Engineers. А great responsi- 
bility is, therefore, placed on their shoulders. If the engineerine profession 
fails to deliver the goods it would not be for any body else to fulfill the loss. 


6. It takes a long time of training and experience to make an Engi- 
neer. We require people of various skills to keep our factories going. 
There is, therefore, need to rationalise the engineering personnel! and open 
engineering institutions so that the requisite number of engineering person- 
nel are available for the success of our plans and economic policies. It 
would not be out of place to mention that in hiehly developed countries like 
U. S. A. and Russia the number of people studying science and technology 
is highest. In our country we have not yet been able to provide sufficient 
opportunities for those younemen who want to take engineering as their 
profession. I am sure this distinguished gathering will discuss as to how 
it would be possible for us to provide sufficient engineers not only for the 
4th Five Year Plan but also for the future plans. 


7. Let me refer to the very sad incident which has occurred this month. 
Our beloved Prime Minister the late Shri Lal Bahadur Shastri died. Only 
a few months ago he led this country through one of the greatest crises. 


Through firmness and dexterity he won the war and was equally deter- 
mined to win the peace. The Tashkent agreement which he signed paves 
the way to peace in this subcontinent. I hope our countrymen will follow 
the ideals of the great departed leader who wanted peaoe and happiness. 
You Engineers will. I am sure, do your best fer betterine the living standard 
of the people through which only happiness can come to a community. 
The loss of Dr. Bhabha has also given a great blow to our country. Dr. 
Bhabha always pulled his weight towards the peaceful uses of atomic enerey. 
The use of the atom for destructive purposes was alien to him. "The great 
ideals of Dr. Bhabha will no doubt be followed by engineers and technologist 
of our country. 


8. І thank you again for giving me the opportunity to inaugurate this 
conference. 


Jai Hind' 
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Delivering the Presiding Officer's Address, Shri B. C. Patel, Minister 
for Revenue, Bihar, said: 


Tam glad to inform you that I have not come prepared with a written 
speech and, therefore, after most careful review of the whole thing by the 
Chief Minister of Bihar I would have been only wasting the valuable 
time of the conference if I repeat some of the things which he has so ably 
placed before you. In this distinguished gathering where a galaxy of 
talents in science and technology has gathered you will pardon me if I 
do not have the necessary confidence to address you on a subject which 
is specifically the field of the experts. 


There is no denying the fact that in any scheme of development, in 
any transformation of society from traditionally agricultural society to 
what Rustak has said mass consuming society, the leading role has to be 
played by engineers and technologists. 


One of the greatest men of the History who not only created a revo- 
lution and transformed the country but whose methods are affecting the 
patient transformation of millions of men of this world—I mean, Lenin— 
said that ‘One expert is equal to 20 Communists’. And another famous 
saying of his in a very concentrated form or pointed form emphasises the 
importance of the role of the technical experts in the process of a country's 
development states that when Lenin was asked to define Communism he 
said, ‘Communism is nothing but Russia plus electricity’. 

These two quotations from a person who was admittedly one of the 
greatest men of the history, emphasises the great role of the Engineers in 
the modern world. 


There was a time when science and technology did not necessarily. 
travel together. We have been used to living in a world where technology 
is taken for granted where technology and science are inseparable. Per- 
haps you remember that in the history of scientific development and deve- 
lopment of science and technology there was a period and that was a 
period before Becon and Newton, when technology was divorced from 
science. This inter-relationship of science and technology places a heavy 
responsibility on the engineers to play a vital role in the development of 
economy and in the inter social development of the country. As a matter 
of fact, not only in the development of our economy but in the entire 
social development of economy, I cannot conceive of any sector of life— 
be it health, be it defence, be it culture, be it agriculture, be it industrial. — 
where the role of the engineers has not to play an effective part. What is 
the need of the hour has been ably emphasised in the Address of the Con- 
vener of this Seminar and re-emphasised by our Chief Minister. 


АП the questions about the development, about the role of engineers, 
about the study of our economy, about the study of technological education 
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and know-how and even the matter relating to foreign collaboration, which 
could be raised, have been raised in the paper and it is for this Seminar 
to answer those questions, which imperatively demand answers and on the 
answers of which depends success or failure of the Fourth Five Year Plan. 


It is no secret to us, particularly to members of this distinguished 
gallery, that our economy is passing through a most desperate period. 
The First Five Year Plan was drawn with the hope of buoyancy and the 
target which the planners put forth was more than achieved. 


Then came the Second Five Year Plan and though we were able to 
get through the plan, there were periods of anxiety, strain and stress. 
Then came the Third Five Year Plan with serious imbalance in all sectors 
and not only the growth rate of development has been slowed down but 
the stability, and particularly the price stability, has been affected adverse- 
ly much against the worst dream of planners. 


I would ask you to point out any passage in the Third Five Year 
Plan, even though somewhat vaguely, which could refer to the conditions 
now obtaining in this country. 


The Fourth Five Year Plan has added to the desperate condition that 
is obtaining today and this is the greatest challenge to be met. Those who 
are responsible for our Five Year Plan are the mightiest tallents of our 
country. There is no doubt about it. After all, in this fast moving world, 
one cannot be certain of any calculation. If the calculations can go 
` wrong, it is no criticism of them. Even the calculations of greatest intel- 
lects particularly in the economic plan, where vast society has to be changed, 
have gone wrong in the past and will go wrong in the future. Unlike the 
drama that we see on the stage, the drama of mankind on the pages of 
history has never been proverbial and the curtain has never been dropped. 
The drama goes on and with all our faults, with all our pitfalls, we shall 
march ahead along success and strength. This march ahead towards the 
goal is indefinable, it is not definable because if we define that, then it will 
be the end of all progress. As we go on progressing, our goal goes on 
proceeding further and further we reach our goal, the goal progresses 
further. That is the challenge to us and that is the challenge in the world 
of material development, the greatest challenge to this distinguished 
gathering, which is the gathering of distinguished engineering talents. 


You have raised in the paper one very important point regarding 
our dependence on foreign collaboration. The country expects answer 
solely from you as to how far and how long we are to depend on foreign 
collaboration. Is it not the greatest challenge to engineers and scientists 
of this country, which can boast at engineers like you and scientists like 
Dr. C. V. Raman, late Dr. H. J. Bhabha, Dr. J. C- Bose, Dr. Meghnad 
Saha. A challenge is thrown before you and before the leaders of science 
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of this country as to how long India during the course of that journey of 
progress will have to remain dependent on foreign collaboration. 


We should be grateful to those foreign collaborators who have made 
our progress possible in the várious fields. If we plead for self-reliance, 
particularly in the engineering field, for the growth of the economy of the 
country, the answer cannot be given by politicians, the answer can be 
given by you and you alone. You can conquer science but only by obey- 
ing her. The conquest of science is impossible without obeying the law 
of science and in order to know the laws of science you have to work in 
a Spirit of humility and dedication. 


I hope the imperative questions that have been raised in the various 
papers, which have been circulated, will find answer from this distinguished 
gathering. 


I am very grateful to the organisers of this Seminar, who have given 
an opportunity to a layman like myself to speak a few words to you. 


Thank you all once again.' 


Proposing a vote of thanks to the guests and members present, Shri S. 
N. Sinha, Retiring Cbairman, Bibar Centre, said : 


“It is now my most precious privilege to express our sincere thanks 
for your presence in our midst this afternoon. 


We are specially grateful to our Chief Minister who by his presence 
and advice given us impetus for our deliberations to follow. Sir, we are 
conscious of the great responsibilities on the Engineers, as Nation's prin- 
cipal servant. Each subsequent plan grows in size and complexities. But 
just as, higher the peak, greater the attraction to a mountaineer, so does 
the problems and complexities makes the task more alluring and fasci- 
nating. We, as our predecessors in the profession through the ages, 
approach the task with single minded devotion, sincerity and with sense 
of service and sacrifice. But we are neither complacent—and hence the 
often heard anxiety, —'Is the Engineer being given the position commen- 
surate to his role so that he can serve the Nation properly and efficiently?' 
The answer would be easily, ‘No’. 


It is true that posterity, (I am almost tempted to add, if there be one) 
would never forgive if this generation fails to sacrifice itself for a brighter 
‘tomorrow’, but is it not equally true that in case of, God forbid, a failure, 
the posterity would seek the cause. Historians are very patient and minute 
searchers. They discover and record, which one particular wrong order 
caused the failure in war or peace. Would they not truthfully record, 
that those who were given the responsibility were denied the position and 
trust to fulfill the tasks, and that too inspite of the saying of the national 
leaders. I refer, Sir, to the general guidance given to the Standing Com- 
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mittee of National Development Council by our late Prime Minister, 
Jawaharlal Nehru, when addressing it in January, 1956, he said: 


*Scientific and Technical personnel should be introduced not 
only in the technical process, but in the administration also. 
After all—all problems todays are problems of science and 
technology. An able administrator, or an able politician, just 
as an able lawyer can grasp the broad outlines of a problem, 
but it is another thing to have grown up with all the processes. 
1 think, therefore, that scientist and engineers should be asso- 
ciated more and more with administration and planning’. 


Even after 10 years of this policy directive from the highest office, 
there is no evidence of implementation. Future judgment of the times 
would be no consolation to us, and tbat is why while we deliberate or orga- 
nisation and productivity, power and irrigation, agriculture and commu- 
nication, research and training, may we request you, Sir, to give your most 
valued and careful consideration to this vital and important aspect so that 
we can give our very best service to the people. As a prime mover of 
zamindari abolition you gave the doctrine ‘Land to the tiller’. There is 
need of a similar doctrine of ‘position and power to the doer’, direct instead 
of through intermediaries which filter, distorts and sometimes pollutes our 
services. 

I once again, extend you, Sir, our most honoured guests, heartfelt 
thanks and gratitude on behalf of the President, the Council and the mem- 
bers of the Institution for having graced this occasion and given us your 
valued advice and patronage. I also most sincerely thank you, ladies and 
gentlemen for having come and been with us this afternoon. 


Thank you very much ! 
Jai Hind’ 


-The Ninth Sir Mokshagundam Visvesvaraya Lecture 
Dr. T. Sen, Past-President, then delivered the Ninth Sir M. Visvesvaraya 
Lecture between 9.30 a.m. to 10.30 a.m. on January 31, 1966 (see pages 71-87). 
Shri 5. N. Sinha, Education Minister of Bihar, presided. 


Dr. K. L. Rao, Union Minister of Irrigation and Power also attended the 
Lecture after the start. 


Upon the conclusion of the Lecture, Shri Sinha thanked Dr. Sen for 
delivering the Lecture and complimented Dr. Sen on the excellent exposition 
of the subject, ‘Vision for the Future—The Industrial India of Visvesvaraya’s 
Dream’. 
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Dr. К. L. Rao, Union Minister of Irrigation and Power, then spoke briefly 
bringing out the wide implications of the subject of the Lecture for the present 
context of India’s struggle for self-reliance in the economic field. 


Shri K. K. Nambiar (M.) then proposed a vote of thanks to Shri Sinha 
for having presided over the function and to Dr. Rao for having attended the 


Lecture in spite of his busy programme. 


Inaugural Session, Monday, January 31, 1966 


The Inaugural Session was held in Rabindra Bhavan, Patna, on 
Monday, January 31, 1966, at 11.00 a.m. 


Shri Y. B. Chavan, Union Minister of Defence, inaugurated the 
Session. He arrived at the Bihar Centre building at 11.00 a.m. accom- 
panied by the Governor of Bihar, Shri M. Ananthasayanam Ayyangar, and 
Dr. K. L. Rao, Union Minister of Irrigation and Power. He was received 
by Shri R. L. Singh Yadav, Minister for Public Works, Public Health and 
Home Guards and Chairman of the Reception Committee, Bihar Centre, 
Dr. T. Sen, Past-President and Shri S. М. Sinha, Retiring Chairman of the 
Bihar Centre, and introduced to the President-Elect, Shri B. P. Kapadia, 
Past-Presidents and Members of the Council for the Session 1966-67. 


This was followed by a Group photograph. 

Messages for the successful Convention were received from the 
following : : 

Dr. S. Radhakrishnan, President of India, Dr. Zakir Husain, Vice- 
President of India, Shri M. Ananthasayanam Ayyangar, Governor of Bihar, 
Dr. A. N. Khosla, Governor of Orissa, Shri Raj Bahadur, Minister of 
Transport, Dr. Ram Subhag Singh, Minister of State for Railways, 
Shri B. R. Bhagat, Minister of Planning in the Ministry of Finance, 
Shri L. М. Mishra, Deputy Minister for Home Affairs, Dr. M. S. 
Thacker, Member, Planning Commission, Shri Binodananda Jha, Ex-Chief 
Minister of Bihar, Sir J. J. Ghandy, Shri Dildar Husain, Past-President, 
Dr. T. Sen, Past-President, Prof. N. S. Govinda Rao, Past-President, 
Shri В. Р. Kapadia, President, Shri С. Pande, Vice-Chancellor, Roorkee 
University, and Dr. K. K. Datta, Vice-Chancellor, Patna University. 


The party arrived at Rabindra Bhavan at 11.15 a.m. for the Session. 
At the commencement of the Session, the song “Vande Matharam” was 
sung and the members stood in silence. 
1. Shri R. L. Singh Yadav, Minister for Public Works, Public Health and 


Home Guards, Bihar and Chairman of the Reception Committee of the 
Bihar Centre, welcomed the delegates to the city of Patna as follows: 


*On behalf of the Government and people of Bihar, the Bihar Centre of 
the Institution and on my own, I welcome you to this ancient city of Patna 
for the Forty-sixth Annual Convention of the Institution of Engineers 
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(India). Formerly known as Patliputra, this city has a long and unbroken 
history which reads like a mythological saga. Founded by Ajatshatru, 
it has known unparalleled glory as the capital of Chandragupta Maurya, 
and the great Ashok. Scattered around our city are vestiges of our glorious 
past, at Rajgir, Nalanda and Bodh Gaya. You will, no doubt, those of 
you who have come from the distant corners of the country, take this oppor- 
tunity of visiting some of these reminders of ancient India. 


1. With this rich cultural heritage behind it, Bihar has set its sights 
at a future that will not be any less modern than that of the rest of the . 
country. The steel city of Jamshedpur, the largest fertiliser plant in Asia 
at Sindri, the coal mines of Dhanbad and Jharia, the fast developing indus- 
trial complex of Ranchi, the dams of the Damodar Valley Corporation 
with their ancillary industries, all these are places of pilgrimage and 
reverence no less important than the ones I have mentioned earlier. Bihar, 
with its immense natural resources in the shape of ores and minerals. has 
a great contribution to make in the nation's future, a future which cannot 
be built without the assistance of you gentlemen, the engineers gathered 
here and your colleagues also all over the country. 


2. Although the Engineers have made important contributions from 
the beginning of civilisation to the pre-Independence days, their importance 
today in the development of the country is greater than ever before. The 
development of irrigation, hydro-electric and thermal power projects and 
an efficient network of highways are the very basic needs for any develop- 
ing economy. The persistent threats to our frontiers and the unsatisfactory 
economic situation demand relentless efforts from our Engineers. It gives 
me great pleasure to inform you that in Bihar they have achieved what 
they were asked to, efficiently, economically and within a very tight schedule. 
I am proud to have been associated with some of these achievements, even 
though my contribution has been meagre in comparison to that of 
engineers. 


3. The Institution, which is the premier organisation of its type in 
the country, has a very important and responsible part to play in bring- 
ing together engineers for a constructive exchange of ideas and experiences, 
both theortical and practical. I am glad to inform you that the member- 
ship of the Bihar Centre has risen from ninetynine in 1947 to 3,200 today. 
The land on which the building of the Centre now stands was donated by 
our late Chief Minister, Dr. S. К. Sinha, a great patron of the sciences. 


4. I would not like to take up too much of your time in giving details 
of the achievement of the State's engineers since independence. You are 
no doubt eager to disperse to your various seminars and down to the Busi- 
ness you are really gathered here for and your colleagues from Bihar will no 
doubt be telling you of the projects completed and under way. This infor- 
mation will also, no doubt, be available from the office of the Convention. 
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But I would like the mention about the project of a bridge over the Ganga 
at Patna. This, I believe, presents a challenge for engineers due to pecu- . 
liar river conditions but in view of its prime importance to the people of 
the State, they, the Engineers, will certainly overcome it. 


5. Ihave attempted to indicate very briefly what has been going on 
in the State with a view to give you an idea as to how we feel about the 
present need of engineers and Ї am sure this is the position in other States 
also. We are trying to develop a self-sustaining economy in the country 
and to lay its foundation on sound lines. You engineers have been play- 
ing а very important role for which posterity will be grateful, more so 
because you have sacrificed gains, which would have come your 
way elsewhere, in helping to build the country and set it on the road to 
progress and prosperity. 

6. Iam glad to note that you are holding a Seminar on the role of 
engineers in the Fourth Five Year Plan. I have no doubt that out of 
these deliberations will come concrete suggestions which the country's 
planners will be able to put to good use. I would also request you to 
see how far you can equate maximum efficiency with economy for the one 
without the other would be little benefit. 


7. I would not like to take more of your time since I am sure you 
must be very anxious to hear Shri Chavan who carries a very heavy burden 
as Ше Defence Minister of India, but has yet graciously found time and . 
consented to inaugurate this Convention, for which we owe him our 
heartfelt thanks. 


8. I once again welcome you to this city, this State, and earnestly 
hope that the Convention will be highly successful, towards which we have 
tried to spare no efforts. 


9. I must also express my deep sense of appreciation and thanks to 
those who have spared no pains for making necessary arrangements for 
the Convention. I once again accord a very warm and hearty welcome 
to you all. 


“Jal Hind’. 
2. Dr. T. Sen, Past-President, who was acting on behalf of the retiring 
President, Prof. N. S. Govinda Rao, who was suddenly ill on the way to 
Patna, then requested the Deputy Secretary, Shri D. K. Ghosh, to announce 
the award of prizes by the Council. 


Shri Ghosh announced as follows : 
(1) The Corps of Engineers Prize 

This prize has been awarded to Dr. C. K. Ramesh, A.M.LE., for his 
paper entitled ‘Computational Aids and Modern Electronic Computers’, 


published in the November 1964 issue of the Civil Engineering Division 
Part of the Journal. 
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(2) The Railway Board's First Prize 

This prize has been given to Sarvashri Iqbal Singh and G. S. Ahluwa- 
lia, A.M.LE., for their paper entitled ‘Locomotive Workshops of Northern 
Railway at Amritsar' published in the January 1965 issue of the Civil 
Engineering Division Part of the Journal. ` 
(3) The Railway Board's Second Prize 


This prize has been awarded to Prof. B. S. Murthy, A.M.LE., and 
Mr. L. С. Pless for their paper entitled ‘Effectiveness of Fuel Cetane 
Number for Combustion Control in Bi-Fuel Diesel Engine’, published in 
the March 1965 issue of the Mechanical Engineering Division Part of the 
Journal. 

(4) The Union Ministry of Irrigation and Power Gold Medal and Cash 
Awnrd (for Civil Engineering Aspects of River Valley Develop- 
ment) 

This prize has been awarded to Dr. Н. L. Uppal, M.LE., and Sarvashri 
T. D. Gulati and Gajinder Singh for their paper entitled ‘Plugging of 
Right, Diversion Tunnel after Failure of Hoist Chamber at Bhakra Dam' 
published in the January 1965 issue of the Civil Engineering Division 
Journal. 

(5) The Union Ministry of Irrigation and Power Gold Medal and Cash 
Award (for Power Development) 


This prize has been awarded to Dr. S. C. Das Gupta, A.M.LE., and 
Shri A. K. Roy for their papers: Application of Monte Carlo Method 
for the Analysis of D.C. Electric Network ; Application of Monte Carlo 
Method for the Solution of a D.C. Network from Node Equations ; Appli- 
cation of the Monte Carlo Method for the Evolution of the Transfer and 
Driving Point Admittance of a System ; and Application of Monte Carlo 
Games in the Analysis of A.C. Network'. 

(6) Sir Arthur Cotton Memorial Gold Medal 

This prize has been awarded to Sarvashri B. Pant, A.M.LE., and S. S. 
Patil for their paper entitled ‘Study on Stress Distribution around Under- 
ground Surge Tanks in Relation to Structural Design' published in the 
May 1964 issue of the Civil Engineering Division Part of the Journal. 


(7) Sir Ganga Ram Memorial Gold Medal 


This prize has been awarded to Shri A. P. Rao, A.M.LE., for his paper 
entitled ‘Engineering Design Aspects of Rourkela Fertilizer Projects’ pub- 
lished in the June 1964 issue of the Chemical Engineering Division Part 
of the Journal. 


(8) Pandit Madan Mohan Malaviya Memorial Gold Medal 


This prize has been awarded to Sarvashri К. Madhavan, A.M.LE. 
and A. N. Singh for their paper entitled ‘Analysis and Design for Satis- 
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factory Governing of Hydroelectric Stations' published in the April 1964 
issue of the Electrical Engineering Division Part of the Journal. 


(9) Sir Thomas Ward Memorial Gold Medal 

This prize has been awarded to Sarvashri N. K. Gupta and B. P. 
Bhattacharyya, A.M.LE., for their paper entitled 'An Aspect of Bang- 
Bang Contro! Problem” published in the September 1964 issue of the Elec- 
tronics and Telecommunication Engineering Division Part of the Journal. 


(10) Jawaharlal Nehru Memorial Gold Medal 

This prize has been awarded to Prof. P. S. Kalwachwala, A.M.LE., 
and Prof. A. К. Mehta, A.M.LE., for their papers entitled (i) "The Teach- 
ing and Examination Structure of the Five-Year Integrated Courses’, and 
(ii) ‘Equipment Planning for Technical Institutions’ published in the Pro- 
ceedings of the Seminar on “Technical Education and Its Development 
(1966-81). 


(11) Sir Rajendra Nath Mookerjee Memorial Gold Medal 

This prize has been awarded to Dr.-Ing. B. K. Ray and Shri A. M. 
Das, A.M.LE., for their paper entitled 'Influence of Fuid Properties in 
Heat Transfer with Reference to Heat Exchangers’ published in the Janu- 
ary 1965 issues of the Mechanical Engineering Division Part of the Journal. 


(12) Nawab Zain Yar Jung Bahadur Memorial Gold Medal 

This prize has been awarded to Sarvashri R. L. Gandhi and M. 
‘Chandra, A.M.LE, for their paper entitled ‘Comparative Study of MF 
Technique and MPN Procedure’ published in the February 1965 issue 
of the Public Health Engineering Division Part of the Journal. 


(13) Institation Prize 

An Institution prize has been awarded to Dr. B. B. Sundaresan, 
A.M.LE., for his paper entitled “Basic Mechanism of the Anaerobic Diges- 
tion of Sewage Sludge' published in the February 1965 issue of the Public 
Health Engineering Division Part of the Journal. 


(14) Institution Prize 

Another Institution prize as been awarded to Shri P. K. Mukherjee, 
M.LE., for his paper entitled ‘Culverts Under High Fills’ published in the 
November 1964 issue of the Civil Engineering Division Part of the 
Journal. 


The prizes were announced by the Deputy Secretary, and were given 
away by the Chief Guest to those present. 


3. The Governor of Bihar then conferred the Honorary Life Member- 
ship of the Institution on Shri Dildar Husain and called upon the Deputy 
Secretary, Shri D. K. Ghosh, to read the citation for Shri Dildar Husain. 
Shri Ghosh read the citation as follows : 
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*Shri Dildar Husain graduated in Civil Engineering from the Univer- 
sity of Bombay in 1918. А short sketch of his activities as student 
appeared in the ‘Under-graduates Cocktail’, published by the A. P. Centre 
on the occasion of the 44th Annual Convention of the Institution of Engi- 
neers (India), held in Hyderabad in 1964. During the period of his post- 
graduate apprenticeship in hydrology, under Mr. К. B. Joyner, C.LE., 
Hydro-electric Expert for the design and construction of the masonry dams 
for hydro power in the Western Ghats, projected by the Tata Power Com- 
pany, Bombay, Shri Dildar Husain received a more lucrative offer, but 
being as State Scholar it was obligatory on him to join service in the 
Hyderabad P.W.D., which he did accordingly. 


The First World War had just then ended, and the Government of 
Hyderabad were considering their responsibility for the water supply to 
the cantonments of Aurangabad and Jalna (now in Maharashtra). 
Shri Dildar Husain was posted as the Engineer-in-Charge of the operations. 
He was sent for special training at Ahmednagar under Colonel Festing, 
Specialist from Egypt and Mesopotamia in the design of Emergency Water 
Supply Schemes. On his return, he had to submit the design for a scheme 
of the water supply for the town of Jalna, a project comprising an earth- 
dam and an infiltration gallery, in a region of black cotton soil across the 
Kundalika River, a tributary of the river Godavari. 


He had to carry out not only the design but later on the construction 
of a large earth-dam on the theory of Strange, on the completion of 
which, his services were openly commended by the then Prime Minister, ` 
Sir Syed Ali Imam, formerly Law Member of the Government of India, 
who incidentally hailed from Patna, Bihar. The scheme was successfully 
completed and the town of Jalna now boasts of filtered water supply. 


In the Mahrashtra region of Aurangabad, Shri Dildar Husain carried 
out works of some very difficult hill roads, which had defied the skill of 
his predecessors, such as the roads leading to the world famous Ellora 
and Ajanta Caves, besides constructing numerous bridges, both of the 
deck type and the submersible ones, across the numerous rivers which 
drain from the Deccan Plateau into the Godavari River. 


He was also responsible for the construction of the reinforced concrete 
bridge across the Godavari River at Shahgadh (Maharashtra), built by the 
Hindustan Construction Co., and for which Shri Dildar Husain received 
the first prize of a Bronze Medal awarded by the Indian Roads Congress 
for the best technical paper for the year. 


Shri Dildar Husain, after becoming Executive Engineer, was respon- 
sible for the survey and design of the first largest canal system in the State 
of Hyderabad, known as the Nizam Sagar Project. He had to deal with 
the construction of the entire canal system for irrigating about 3 lakhs 
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of acres of single and double crop irrigation. Alongside the construction 
of the canal system, he was required to complete the work of the unfinished 
Dam, on the promotion of the Superintending Engineer-in-Charge. 


About the year 1938, when the canal system was formally opened by 
H. E. H. the Nizam, Shri Dildar Husain’s services were publicly appre- 
ciated in H. E. H. the Nizam’s Inaugural Address. 


The State of Hyderabad decided to instal the first Sugar Factory 
in the canal area, following the example of the Mandya Sugar Factory in 
Mysore. Shri Dildar Husain carried out a good deal of Town Planning 
and surveys in connection with the location of the Sugar Factory and the 
work of development for the town and villages coming under the influence 
of the factory. For this his services were duly appreciated and in course 
of time he was awarded by the Nizam’s Government, what was then known 
as the Asafia Gold Medal, for meritorious services. 


After being promoted as Superintending Engineer, he was placed in- 
charge of the construction of a Public Health Project, Tuberculosis Hos- 
pital-cum-Sanatorium in the Anathagiri Hills, for 300 in-patients. The 
scheme was successfully completed and was highly appreciated by suffer- 
ing humanity. 

His work as Superintending Engineer, prior to his promotion as Chief 
Engineer, coincided with the initiation of the Tungabhadra Reservoir 
Project which was then a joint venture between Hyderabad and Madras. 
He was responsible for the construction and design of numerous medium 
size storage reservoirs, both earth and masonry dams, for irrigation, largely 
in the arid zones in Maharashtra and in State of Hyderabad. 


He had also prepared standard designs, for Highway Structures, in 
four volumes, for the benefit of the P.W.D. of the State of Hyderabad. 


The State of Hyderabad had a composite service of P.W.D., but 
Shri Dildar Husain submitted a scheme for creating an independent irriga- 
tion Department, which was sanctioned by the Government, and he became 
the first Chief Engineer for Irrigation. He was responsible for the estab- 
lishment of the first Engineering Research Station in Hyderabad to deal 
with problems of Hydraulics, Dissipation of Energy, Design of Hydraulic 
Structures, Soils and Rock Mechanics and General Engineering. Problems 
of river training and flood control were also brought under special study, 
largely under the direction of the then Prime Minister, Sir Mirza Ismail, 
who intended to beautify the city of Hyderabad and other towns in the 
state. 3 

After his retirement, Shri Dildar Husain became associated with the 
Osmania University for which he had translated several books on Civil 
Engineering for the B. E. Degree course. Later, he was appointed Civil 
Engineering Expert and Consultant to the Osmania University. 
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Studious by nature, he was responsible for the commemoration volume 
of “А Century of Irrigation' for the centenary of General Sir Arthur Cotton. 
‘A Century of Irrigation’ being the name of the volume, it was released 
by Sir Malcolm Macdonald, British High Commissioner, when he un- 
veiled the portraits of famous Royal Engineers, General Sir Arthur Cotton 
and General Orr, builders of the Godavari and the Krishna anicuts and 
the canals respectively, and Col. Pennycuick, builder of the Peryar Dam, 
in the State of Travancore, now Kerala. 


Shri Dildar Husain was appointed a Member of the Bhakara Nangal 
Enquiry Commission, set up by the Government of Punjab, from 1956 to 
1958. He was later appointed a Member of the Water Utilization Enquiry 
in the River Valley Projects for the States of Punjab, Uttar Pradesh, Rajas- 
than, Bihar, West Bengal, Orissa, Jammu and Kashmir for which he sub- 
mitted 10 volumes of reports to the Government of India, in 1959. He 
was appointed Consultant to the Central Water and Power Commission, 
Ministry of Irrigation and Power, Government of India, in 1966, and 
continued from 1962 to 1964, for which he received high appreciation 
from the Government of India for ‘his valued advice and assistance as 
Consultant to the Ministry’. 


Shri Dildar Husain is a full member of the Institution of Civil Engi- 
neers, U.K., and also a Member of the International Association for 
Hydraulic Research, which brought him in touch with the late Andre 
Coygn, especially in connection with stabilization of old masonry dams by 
means of anchorages, e.g., Walwhan Dam. 


Shri Dildar Husain is the author of several books, such as a short 
biography of ‘an Engineer Statesman of Hyderabad’, Nawab Zain Yar 
Jung, Past President of the Institution, and ‘Iustrious Profiles’ being 
short biographical sketches of the only four Past-Presidents of the Insti- 
tution from U.P., recently released from the press. He has been a contri- 
butor to Engineering journals in India and abroad. 


He was a member of the Re-organization Committee of the Survey 
of India, under the Ministry of Scientific Research and Cultural Affairs, 
1961-62, which resulted in the recommendation of a scheme, also approved 
by the Government of India, for establishing a Central College of Training 
for Surveying in Hyderabad. 


Shri Dildar Husain was also a Member of the Technical Advisory 
Committee, Planning Commission, Government of India, for a number of : 
years, as a representative of the Institution of Engineers (India). 


Shri Dildar Husain has been a Member of the Executive Council of 
the Central Building Research Institute, Roorkee. He has also been 
appointed Member of the Executive Council of the newly-formed Struc- 
tural Engineering Research Centre, Roorkee, the scheme for which was 
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formulated by Shri Dildar Husain as Chairman of the Civil Engineering 
and Hydraulic Research Committee. 


Shri Dildar Husain has had wide contacts with several Engineering 
Colleges in India and is currently a Member of the Board of Governors 
of the Regional Engineering College, Trichurapally. His services to the 
Institution of Engineers (India) are well-known, especially as Convener of 
the Flood Committee, and the Re-organization Committee appointed by 
the Council in 1961, which gave a new orientation to organization in the 
Head Office and at Local Centres. 


He is Member of the Advisory Committee for Technical Education 
in Andhra Pradesh, besides being a Member of seyeral literary and histori- 
cal societies. 

He is practising as an Engineering Consultant during his spare time.” 


The Governor of Bihar thereupon. presented the Scroll of Honorary 
Life Member to Shri Dildar Husain. Shri Dildar Husain signed the regis- 
ter of Honorary Life Membership. (Applause). 


The Governor of Bihar then conferred the Honorary Life Membership 
of the Institution on Sir Jehangir Jivaji Ghandy, and called upon the 
Deputy Secretary, Shri D. K. Ghosh, to read the citation for Sir Jehangir 
Jivaji Ghandy. Shri Ghosh read the citation as follows: 


“Sir Jehangir Jivaji Ghandy was born on 18th November, 1896 in 
Bombay, his father, Shri Jivaji Dinshaw Ghandy, being a solicitor of repute; 
and a Director of Tata Sons Limited and several other Tata Companies. 


He was educated at the New High School and at St. Xavier's and 
Wilson Colleges, Bombay, taking his В.А. with Honours in Physics апа 
Chemistry and B.Sc. (Chemistry Hons.) in 1916 and 1917 respectively. 


After some eighteen months' general practical training in the works 
of the Tata Iron and Steel Co. Ltd., Jamshedpur, he left for the U.S.A. 
in 1918 and completed post-graduate studies in Business Administration at 
the Columbia University, New York, and in Metallurgical and Steel Works 
Engineering at the Carnegie Institute of Technology, Pittsburgh. He 
studied in the U.S.A. for about three-and-a-half years, working in different 
steel plants during the summer. 


In 1921, at the age of 25, he rejoined the Steel Company at Jamshed- 
pur as Metallurgical Engineer, and was promoted as Assistant Superin- 
tendent, Blooming and Rail Mill, in 1923, and as Superintendent of the 

. Bar Mill in October in the same year. In 1924, he was made Superinten- 
dent of the Blooming and Rail Mill and Bar Mills, and in 1925, was 
appointed Assistant General Superintendent in Charge of all the Rolling 
Mills, a post which he held for five years. 
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In 1930 he was appointed General Superintendent of the Works and 
was mainly instrumental in cutting down costs, eliminating waste and in 
steering the Steel Works successfully through the economic depression 
of the early thirties. ‚Не was appointed Deputy General Manager in May 
1937, and in January 1938, was promoted as General Manager, being the 
first Indian to hold this high position. His outstanding work as an orga- 
nizer of production received further recognition when he was promoted 
as Agent of the Steel Company in 1944. In 1945, he was appointed 
Director of Tata Industries and in April 1954, Director-in-Charge of the 
Steel Company. A more significant recognition of his outstanding ability, 
as one of the foremost administrators in the country, came in August 1959, 
when he was appointed Director of Tata Sons, the parent firm controlling 
the Tata Group of companies. 


He is also the Chairman of West Bokaro Ltd., Belpahar Refractories 
Ltd., Tata-Robins-Fraser Ltd. and of the Indian Tube Co. (1953) Ltd. 
He is a Director on the Board of Tinplate Company of India Ltd., and 
Bisra Stone Lime Company Ltd. 


He is a Fellow of the Institute of Fuel, Great Britain, Honorary 
Member of the Iron and Steel Institute, Great Britain, Member of the 
Council of the Institution of Engineers (India), and a Past-President of the 
Indian Institute of Metals. i 


Sir Jehangir is a member of the Governing Body of the Council of 
Scientific and Industrial Research and Chairman of its Metals Committee. 
He was a member of the Industrial Research Planning Committee as well 
as of the Iron and Steel (Major) Panel set up by the Government of India. 
In May 1965, he visited U.K. and U.S.A. as a member of the non-official 
Mission of Indian Industrialists. He has been a member of the Iron and 
Steel Advisory Committee set up by Government. He is a Member of 
the Council of the Indian Institutes of Technology; Chairman, Eastern 
Regional Committee of the All-India Council for Technical Education ; 
Chairman of the All-India Board of Technical Studies in Management, 
and Member of the Court of Governors of the Administrative Staff 
College. He is also a Member of the Indian Advisory Committee of the 
Nuffield Foundation and Member of the Indian Committee of Lloyd's 
Register of Shipping, and Member, Board of Governors, of the Indian 
Institute of Management, Calcutta. 


Sir Jehangir has been Chairman of the Structural and Metals Divi- 

„gion Council of the Indian Standards Institution since its inception in 

1956. He is also Vice-President of 1.5.1. and Chairman of its Executive 
Committee. 


Sir Jehangir Ghandy has been taking keen interest in the industrial 
development of the country in general and of the States of Bihar and 
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Orissa in particular. He is a Member of the Bihar Industrial Development 
Council and Chairman of the Technical Committee of the Council. He 
is also a Member of the Orissa Industrial Development Committee. 


Sir Jehangir Ghandy initiated for the first time in India the "Techno- 
economic’ Survey or ‘Technological Audit’ of a selected region. The 
survey makes a realistic assessment of the natural resources, economic 
problems, and the industrial and economic potential of an area. It indi- 
cates broadly the guide lines on which a planned programme for future 
development can be formulated, and also gives estimates of investments 
needed. The National Council of Applied Economic Research, which is 
an independent body, has completed the Techno-economic Survey of 
almost all the States in collaboration with experts from Stanford Research 
Institute, California. 

Sir Jehangir was appointed Chairman of the Heavy Engineering 
Committee set up by the Government of India to assess the reports by the 
Soviet Team and the U.K. Mission regarding establishment of the Heavy 
Engineering Industry in India. 

Sir Jehangir was largely instrumental in arranging for the orientation 
course, in Jamshedpur, for about one thousand Indian engineering 
graduates who were selected for the Government Steel Plants, and for their 
subsequent training in the U.S.A. 


Ав Vice-President of the Acharya Jagadis Chandra Bose Birth Centen- 
ary Committee, Sir Jehangir initiated a scheme of science talent search, 
know as the Jagadis Bose National Science Talent Search. This scheme, 
the first of its kind in the country, and at present confined to the state of 
West Bengal, is now being administered by a Governing body, of which 
Shri P. C. Sen, Chief Minister, Government of West Bengal, is the Presi- 
dent and Sir Jehangir the Chairman. The first scholarships were awarded 
in 1961 and the second in 1962. At the instance of Sir Jehangir, the 
Council of Scientific and Industrial Research is studying proposals to extend 
the Science Talent Search to the rest of the country. At his instance this 
Council has also agreed to provide a grant of Rs. 10,000 annually for the 
Jagadis Bose National Science Talent Search. 


Sir Jehangir was made a C.LE. in 1941 and knighted in 1945. He 
was made an Honorary Lt.-Col. in the Territorial Army in 1952 and an 
Honorary Colonel in April, 1957. 

He was awarded the Padma Bhusan on Republic Day, 1958. In 
November, the General Assembly of International Organization of Stand- 
ardization (LS.O.) elected him as President of LS.O. for three years from 
January 1965.’ 

Sir Jehangir Jivaji Ghandy could not be present to receive the Scroll 
of Honoray Life Member in person. 
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The Governor of Bihar then conferred the Honorary Life Membership 
of the Institution on Dr. T. Sen and called upon the Deputy Secretary, 
Shri D. K. Ghosh, to read the citation for Dr. T. Sen. Shri Ghosh read 
the citation as follows : 

*After graduating in Mechanical Engineering in 1926, Dr. Triguna 
Sen started his career as an Instructor in the College of Engineering and 
Technology at Jadavpur. 


In 1929 he was awarded the Deutsche Academic Scholarship for post- 
graduate studies in engineering in Germany. Не obtained his Doctorate 
in Engineering from the Technical University in Munich, specializing in 
Hydro-mechanics. In 1932, he worked in different firms and corporations 
in Germany. During his stay in Germany he noticed with interest the 
behaviour of the Nazis under Hitler towards the Indians, only because 
Indians were being ruled by the British, and his feelings had great influence 
on his actions. He was thrown in active freedom-fighting movement. 
The then British Rulers waited for his return and as soon as he came 
back to India in 1932 he was arrested under Bengal Ordinance, put in 
a detention camp and after one year was externed from the then Presidency 
of Bengal. 


From 1933 to 1943 he travelled to many places and worked as 
Engineer and Manager in different industrial concerns outside Bengal. 
When the ban upon him was lifted, Dr. Sen was called upon to organize 
the College of Engineering and Technology, Bengal, as Administrative 
Officer and was appointed as Principal of the College in 1944. 


Under his guidance the.College of Engineering and Technology, 
Bengal, had been virtually functioning as a University and the Government 
of West Bengal, with the concurrence of the Government of India, enacted 
the necessary legislation for the establishment of a University at Jadavpur 
under the name, ‘Jadavpur University’, which came into being on the 24th 
day of December, 1955, and Dr. Sen was appointed the first Rector (Vice- 
Chancellor) of the University. In 1964 the Government of West Bengal 
amended the Jadavpur University Act and the designation ‘Rector’ was 
changed to Vice-Chancellor. 


It is significant that the day of birth of Dr. Sen Q4th day of December) 
coincide with the date of the establishment of Jadavpur University. 


In 1957 Dr. Sen went to America and Europe to study the system 
of education in different Universities. Again in 1959 he went to Germany 
to study the administration of Universities, in 1960 to France to study 
the system of education in higher secondary schools there, and in 1963 to 
Czechoslovakia to study the system of University and Technical education. 


In addition to his duties as Vice-Chancellor of Jadavpur University, 
Dr. Sen was elected Mayor of Calcutta in 1958 and again in 1959. He 
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was President of the Association of Principals of Technical Institutions in 
India for two terms, in 1961 and in 1962. He was elected President of 
the Inter-University Board of India and Ceylon in 1963. 


Dr. Sen was Chairman of the Bengal Centre of the Institution of 
Enginers (India) for 1951-52, and a member of the Council for 12 years. 
He was elected President of the Institution of Enginers (India) for 1962- 
63, and then again for 1963-64. 


He is a member of the Institution of Mechanical Engineers (London). 


He is connected with different universities and institutions of higher 
learning, several scientific, technical and cultural institutions, Board and 
Societies, both government and public. 


.. He was a Director of the Central Board and Vice-President of the 
Local Board of the State Bank of India from 1959 to 1962. He is now a 
Director of the Central Board of the Reserve Bank of India. 


Dr. Sen is a member of the Education Commission set up by the 
Government of India. 


He was decorated as Padma Bhusan by the Government of India 
in 1965.' 


The Governor of Bihar thereupon presented the Scroll of Honorary 
Life Member to Dr. Sen. Dr. Sen signed the register of Honorary Life 
Membership. (Applause). 


4. Dr. T. Sen introduced Shri B. P. Kapadia, President-Elect for the 
Session 1966-67, in the following terms: 


‘Shri Beramshaw Pherozeshaw Kapadia, B.E., M.I.E., an outstanding 
figure in Indian engineering, has been elected President of the Institution 
for the session 1966-67. Shri Kapadia joined the Institution as an Asso- 
ciate Member in 1923 and was transferred to Member in 1938. He has 
been a member of the Council of the Institution for five years and was 
Chairman of the Bombay Centre in 1956-57, besides having served on 
the Committee of that Centre over a long period of years. 


Born in Broach in October 1890, Shri Kapadia was educated in 
Broach High School and the Wilson College, Bombay. where he was a 
scholarship holder. He joined the College of Engineering, Poona, and 
took his B.E. degree in Civil Engineering from that College in 1916. 


After a year's apprenticeship in a firm of architects, he was appointed 
as State Engineer in a Princely State. He also worked later in McKenzie 
Ltd., Bombay, specialising in reinforced concrete development. In 1920 
he joined Marsland and Price Co., Bombay, which was at that time the 
oldest firm of R.C.C. specialists, as an engineer. 
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From 1920 to 1925 Shri Kapadia was responsible for all the major 
R.C.C. construction works and power houses for Tatas in Bombay and 
the adjoining areas as Works Manager of the firm. In 1926 Tata 
Construction Co. were appointed as Managing Agents of Marsland and 
Price Co. and Shri Kapadia was appointed Engineer-in-Charge of the work 
of realignment of the Bore Ghat section of the Great Indian Peninsular 
Railway near Bombay, which included construction of new tunnels, 
embankments, bridges, etc. These were completed in 1929. 


In 1929-30 Shri Kapadia carried out the difficult work of widening 
the existing tunnels under traffic on the Bore Ghat and Thull Ghat. In 
1931 to 1934, on behalf of Hindustan Construction Co., he executed a large 
number of civil and reinforced concrete work including a bridge in record 
time in Poona. During 1934-35 һе completed .several large works 
including reinforced concrete tanks, Osmania University, bridges, and 
water supply schemes in Hyderabad State. 


In 1936 he proceeded to Quetta after the great earthquake, 
and as Works Manager for the firm, carried out the earthquake proof 
reconstruction of the entire city, the work which lasted till 1939. From 
1939 to 1942 he had a special assignment in Ceylon in connection with 
the hydroelectric project at Norton Bridge and was in charge of the con- 
struction of the concrete dam, many tunnels, pressure pipelines, power 
houses, etc. during the Second World War. 


From 1942 he was again in charge of all works in Bombay including 
the Premier Automobile Works. embankment cutting in the Tansa pipeline 
works, and all underground work of new tunnels in Thull Ghat, Igatpuri, 
etc. 


In 1946 he became Deputy General Manager of the H.C.C. for the 
Bombay Zone. Along with all works in Bombay he had charge of all 
underground works relating to the Tungabhadra project in Hyderabad and 
the Maithon project in the Damodar Valley Corporation. 


In 1948 he became General Manager of the Company. In the next 15 
years in this high capacity his most outstanding achievements were the 
construction of the Koyna hydroelectric project including the underground 
power house, tunnels, and all tunnels and R.C.C. works of the Sharavati 
project in Mysore State. Shri Kapadia became widely known as an 
authority on underground and tunnelling works. Не retired as General 
Manager in May 1963. 


From then to mid-1963 he acted as Consultant to the Hindustan 
Construction Co., finally retiring from the Company in September 1965. 
He, however, still continued to practise as a Consultant but mostly for 
work relating to arbitration. - 
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Besides his connection with the Institution, Shri Kapadia has been 
widely connected with other engineering organizations during his long and 
brilliant career as a civil engineer. He has been a Member of the Building 
Division Council of the Indian Standards Institution and also many of its 
Committees. Не is also a Past-Chairman of the Engineering Association 
of India. He is а founder-member of the Builders Association of India 
and was its President for four years. The Association made him an 
Honorary Life Member in recognition of his long and exceptional services. 
He was a delegate of the All-India Employers Association to the Building, 
Civil Engineering and Public Works Committee meetings of the Inter- 
national Labour Organisation, Geneva, in 1949, 1951, 1956, 1959 and 
1964. At the LL.O. Convention in 1956 he was elected Vice-Chairman of 
the Employers Groups in the Committee. In 1965 he was nominated by 
the All-India Employers Association as an expert in ‘Safety’ to the 
Governing Body of the LL.O. 


Shri Kapadia is a Freemason and holds very high ranks in those 
institutions, and a Lion. He is connected with a large number of social 
organisations where his extreme outspokenness, integrity, cheerful dis- 
position and hard work have endeared him to all. His premier relaxation 
is horse-racing of which he is very fond.’ 


Dr. T. Sen then installed Shri B. P. Kapadia as President for 1966-67. 
(A pplause). 


5. Shri B. P. Kapadia said that his first duty as President of the Institution 
was a pleasant one of conferring the Presidential Scroll of Honour upon 
the retiring President, Prof. N. S. Govinda Rao. However, since Prof. 
Govinda Rao could not be present in the Convention, it was decided to 
send the Scroll of Honour to him subsequently. (Applause). 


6. Shri B. P. Kapadia then delivered his Presidential Address. (See 
pages 55-70). 


7. Shri Y. B. Chavan, Union Minister of Defence, next delivered the 
Inaugural Address: 


‘The President, Members and Friends, 


I should like to thank you, Members of Institution of Engineers, for 
inviting me to your Annual Convention. I am fuly aware of the role 
and functions of your Institution and I am conscious of its growing import- 
ance. I have studied your Charter and noted with interest the reorganisa- 
tion which has taken place, particularly the constitution of seven divisions 
to cover the different disciplines of engineering. This reorganisation is 
an indication of your desire to attract members from all branches of 
engineering and also to remain united as a professional body to be able 
to speak with one voice. I am sure that this will create unity and comrade- 
ship in the profession as a whole. 
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2. Your President has referred to the greatest tragedy that overtook our 
country recently. Lal Bahadurji was devoted to peace throughout his life. 
He died in а foreign country where he had gone on a mission of peace. 
Throughout his short but glorious tenure as Prime Minister, he showed 
himself to be a great leader and a wise statesman. His ceaseless efforts 
led to the signing of Tashkent Declaration which bas brought hope of peace 
and happiness in this part of the world. 


3. Peace is essential for achieving the main objective before us, namely, 
betterment and prosperity of making. In this great effort, scientists and 
engineers have a very important role to play. The real enemies of man- 
kind are—poverty, disease and ignorance. Science and technology are the 
new tools in our hands which have given us hope to conquer these enemies 
within a short period of time. Engineers and Scientists, as masters of these 
tools, have, therefore, assumed special importance. It is possible that 
their role is not yet fully appreciated by the common man. But this is 
not surprising as we are late starters in the field of modern science. In 
the pre-Independence days, the Government hardly took any interest in 
the technical field. The main contact of Government with the people 
was in the field of Law and Order and collection of taxes. The general 
administrator therefore became all powerful іп the eyes of the people and 
everyone else assumed a secondary place. The superstitious role of 
importance of the administrator is thus a legacy of the British days. This 
situation must now change and the scientist, engineer, artist and others 
with creative power must be given their due place. The administrator 
can also help this process by giving his wholehearted support. 


4. Enginers and scientists are also being required to play more and more 
important role in the activities of the Government. There has been some 
debate about the precise role of a Specialist in Government functions. In 
the technical fields, the advice of the specialist is naturally of highest 
importance. I have had some experience of administration both in the 
State as well as in the Centre and I can say that the occasions on which 
the advice of a specialist is ignored are indeed very few. But it is import- 
ant to remember that the advice of a specialist is only from one angle. 
The solution of any administrative problem, to put it in a technical 
language, is normally a function of more than one variable. In dealing 
with such a problem, apart from considering technical aspect, one has 
also to consider the economic, social and political factors involved. 


5. The functions of a specialist and a generalist are therefore comple- 
mentary and both are important in their own fields. What is necessary 
today is to utilise their talents in the best possible way for the benefit of 
the people. I do not want even to suggest that a specialist cannot prove 
to be a good administrator. In fact, many engineers have proved to be 
very capable administrators. But when they change their roles, the 
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country loses their talents in the specialised field. In our country where 
we have so few qualified men in different technical fields, it is a matter 
for consideration whether we can afford to divert their talents in merely 
administrative roles. o 


6. Ithink I must now turn to the general problems in the defence field. 
The first thing I would like to stress is that defence efforts are not incom- 
patible with the policy of peace. In fact, in my opinion, they are 
complementary to it. Every country must be prepared to defend its 
freedom and territorial integrity. А country which has a good defence 
capability and which is politically and economically strong can become a 
factor in favour of peace because it forestalls the evil designs of a would-be 
Aggressor. 

7. I need hardly remind you that engineers have a vital role to play in 
the defence efforts of the country. Generally it is in peace time that you 
need to develop materials and techniques which could speed up construc- 
tion under adverse and- critical conditions, when manpower is difficult 
to get or deploy. The emphasis on quality and economy can never be 
relaxed as the security of our forces depends on the quality and durability 
of your engineering works, I suggest to you that your profession as a 
whole must constantly think of the future and an engineer has to keep 
alert and progressive in his outlook to take advantage of the latest develop- 
ments ın the field of equipment and materials. I have no doubt that you 
as а professional body would take interest in this direction. 


8. There is an urgent requirement for us to develop our communication 
systems both from the economic and defence point of view. Speedy move- 
ment of men and materials, is an essential] prerequisite for trade and 
prosperity, as also for the quick and effective deployment of our forees. 
Our communication systems are rather/ outmoded and inadequate. Crash 
programmes are required in the varying and diverse fields of road, rail 
and air communications. This is truly a challenge to the engineering 
profession, as also the keeping open of these communications with 
minimum of disruption and delay. 


9. Unusual and unheard of problems are encountered in border areas 
and both men and machines function under great handicap and strain. 
These problems are to be studied and overcome and this is a field in 
which the Institution of Engineers could well play an important role. Your 
President has rightly stressed the importance of research and development. 
There are research and development units in the Defence sector for tackling 
problems in various fields. This effort, by itself, however, would not be 
sufficient. There is a greater need for harnessing the research and develop- 
ment effort of the nation and a concerted drive will have to be made to 
exploit the potential Help and cooperation from technical institutions 
in the country and from industry in this respect would be highly valuable. 
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10. In this connection I must refer to the need of self-sufficiency in the 
field of industrial production. Defence preparedness is intimately linked 
with the industrial progress and the strength of a modern nation is mea- 
sured in terms of its industrial potential and progress. I understand that 
the manufacturing units in this county in many fields are dependent to a 
great extent on components which have to be imported from abroad. 
Recent experience has shown that it is not in the country's interest to 
depend on other countries in respect of essential needs. We must there- 
fore aim at achieving self-sufficiency in equipment. А logical corollary 
to this would be that we must now standardise and rationalise the type and 
variety of equipment to the absolute minimum. It is also necessary that 
there should be a self-imposed discipline among research workers, designers 
and manufacturers to utilise to the maximum possible extent only such 
components as are indigenously produced. I know that ‘self-reliance’ is 
something which can be easily said than done. Achievement of this aim 
will require very hard work on the part of everyone concerned and co- 
ordination of, efforts in different sectors. The Institution of Engineers 
which embraces all the engineering faculties, is in a position to play a 
positive role in this respect. 7 | 


11. I would now like to’ mention briefly about modern methods and 
techniques which have been developed in the last few years. "These require 
the application of scientific methods to the study of operations of large 
complex organisations or activities taking into accoünt such factors as 
chance and risk with which to compare and predict the outcome of alter- 
native decisions, strategies and controls. The purpose is to help manage- 
ment determine its policies and actions scientifically. The term commonly 
used is ‘operational research’ and its practitioners are constantly seeking 
new ways of analysing situations and of understanding systems. The main 
characteristic is that it is interdisciplinary. Ап operational research team 
consists of-men who are qualified in different subjects and who share their 
experiences in pursuit of a common aim. It is a scientific and mathe- 
matical analysis of a problem and seeks to achieve the maximum output 
in the most economical manner. . In this country there is a certain measure 
of resistance to these new tools of management and decision making. It 
is up to you engineers to study and understand these, and to employ them 
so that we may make sound decisions. 


12. It has often struck me.that there should be greater cooperation and 
collaboration between civilian and military engineers, so that in times of 
need there is better understanding between the two and the entire technical 
resources of the country are bent towards the supreme goal of defending 
the country. Your institution serves such a purpose, and I further hope 
that many of the younger members would be attracted to a career in the 
Services, which offers interesting problems and a challenge to the youth 
of our country. 


3 
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13. I would like to thank you once again and to say how happy I am 
to be with you this afternoon. I am greatly impressed by the strength 
and unity of your profession and conscious of the vital role you have to 
play in building up a strong and prosperous India. А heavy burden lies 
on your shoulders and the nation has every confidence in your ability. 
The future belongs to the engineering profession'. 


8. The Governor of Bihar, Shri M. Ananthasayanam Ayyangar, then 
delivered his Address as follows: 


*Mr. Chavan, Mr. President of the Institution of Engineers (India), 
Ladies and Gentlemen, 


I deem it a privilege to have been called upon to preside over the 
Inaugural Function of the 46th Annual Convention of the Institution of 
Engineers which has been so ably inaugurated by my friend, the Defence 
Minister. I am glad to find that the Institution has been working quite 
well all these" years both before and after freedom was won but a fillip 
has to be given to your activities after the change-over from the previous 
Government to our own. During the British period they were running 
a Police State and the Government did not undertake the responsibility 
of starting industries or running them efficiently. The British themselves 
believed in the doctrine of Laissez-faire at home and projected that doctrine 
to our country also. That doctrine may be good enough for a country 
which has been industrialising itself for over two hundred years since the 
industrial revolution took place but while the industrial revolution was 
going on in the West we were under foreign domination and the benefits 
of the industrial revolution were not taken advantage of by our own 
people and by the Government. New industries were necessary in an 
underdeveloped country but the principles on which protection was given 
to us were very restricted. They themselves were in favour of free trade 
in their own country. They continued to judge us only in that ligbt and 
even now the impression persists amongst them and to a large extent 
in America also, which are highly industrially developed countries 
in the world, that an underdeveloped country like ours should also develop 
free trade. This will result in a competition analogous to a race between 
a lame donkey and a race horse. Therefore as soon as we won freedom 
the Central Government appointed a Fiscal Commission and I was one of 
the members of that Commission. We revised the principles of granting 
protection and allowed protection even to embryonic industries in the 
making and not well-developed industries alone. Thereafter the Industrial 
Policy Resolution was passed at the Centre whereby the industries were 
divided into two categories—some assigned to the private sector and the 
basic and fundamental industries to the public sector. The Industries 
Control Act was also passed whereby the Centre has control over private 
industries and has to give license for industries where the capital is more 
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than five lakhs of rupees. We have been working on these lines since then. 
It is well known that in the matter of agricultural and irrigational sources 
except a few private channels or tanks here and there the major projects, 
all belonged at all times to the State. We were poor both in agriculture 
and in industry in 1947 and both had to be developed. 


Scientific knowledge both fundamental and applied is necessary both 
for agriculture and industry and for utilising that knowledge technical 
skill is called for. The work of construction by implementing the dis- 
coveries of science is legitimately the task of Engineers. As the youth 
of the previous generation fought for freedom and won it from the mighty 
British Empire it is up to you Engineers, both present and future, to give 
an economic content to that freedom and fight against not the Britishers 
today but against poverty, hunger, disease, squalor, dirt, unemployment 
and illiteracy. 


You know that the biggest of our industry is agriculture and as many 
as 80 per cent of our population is engaged there. It cannot be said that 
even the agriculturist is well fed. Recently we had a deal with America 
for the import of 11 million tons of foodgrains from that country. We 
have put up & number of River Valley Projects and constructed dams 
across perennial rivers at the rate of at least one in each State and we can 
justly be proud that we have the tallest Dam in the world at Bhakra 
which goes up to a height of 750 ft. and the longest Dam in Hirakud the 
bund of which extends over 14 miles in length. All honour to our 
Engineers who have participated in these constructions. We have increased 
the production of cereals in our country from 43 million tons in 1947 to 
73 million tons today partly by producing more in every field and partly 
by bringing as many as 3 million acres newly under cultivation by reclaim- 
ing land through the Central Tractor Organisation Uut still we are in want, 
as our population is growing. We have to produce twice as much or thrice 
as much in the same land, as land does not grow in extent along with 
the growth of population. The Fertilizer Factories are producing fertilizers 
and the demand for fertilizers is increasing day by day. The apathy to 
the use of fertilizers has disappeared and the Kisan longs to use fertilizers. 
We are unable to meet the demand for want of foreign exchange. For 
want of foreign exchange we are not able to import fertilizer machines. 
Naturally traders and business men outside our country would like to sell 
fertilizers to us rather than part with their factories or help us to put up 
fertilizer factories here. But tbe purchase of fertilizers to the tune of 
Rs. 35 or 40 crores will lead to а perpetual drain on our slender resources 
in foreign exchange. Therefore it is necessary that fertilizer factories in 
sufficient number to meet the growing demand of each State should be 
put up as quickly as possible. Huge fertilizer factories may be put 
up, but there may not be harm in putting up smaller units and this requires 
the skill and attention of mechanical and other engineers. The Heavy 
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Engineering Corporation was set up some years ago and with the 
collaboration of that Corporation, the Engineers must be able to design 
fertilizer factories and set them up as quickly as possible. There is no 
doubt a Design Section in the Central Board of Irrigation and Power 
but I believe that an All India Designing Corporation or an Institute with 
branches in each State must be set up and made to work efficiently and 
quickly. There is no time to lose. The 11 million tons of wheat can 
help us only for a short period to stave off our present difficulties. Unless 
we make up in the interval the future will be bleak. The supply of this 
deficiency is naturally in the hands of the Engineers. I am aware that 
the Engineers are busy with construction and have no time for research 
but research work must be developed quickly and extended. At this 
Convention you must try to devise means by which this deficiency may be 
made up. If you prepare the’proper designs, the Government may take 
up the responsibility of putting up industries. It is said however that some 
of the raw materials for putting up the Plant have to be imported. 

During my experience after we passed the Fiscal Commission Report 
I found that each industrialist required protection for his own industry 
and products thereof. He did not encourage other indigenous industries 
sometimes, even though they are protected on one ground or other as 
want of quality, price, etc. This lack of co-ordination is cutting at the 
root of our industrialisation. 


A similar want of co-operation is sometimes due to provincial feelings 
which come into play. We have not yet imbibed, as a whole, a spirit of 
oneness in the country. Ї am aware that in the putting up of Dams 
across the Damodar in Bihar State and even the Hirakud Dam that 
has been constructed, the persons in charge of the Board in this State 
would not even care to see how the Hirakud Dam was being constructed 
by our own indigenous skill. For two or three years there was not a 
Chief Engineer for the Damodar Valley Corporation until one Mr. Savace 
was brought from America. We would rather prefer outsiders to come 
and help us even after 18 years of freedom than encourage our own men 
on some ground or other. This is unfortunate. I am sure that amongst 
yourselves you will discard all provincialism and choose the best person 
required for the particular work and for the country as a whole. 


Lots of young engineers have returned after study and the obtaining 
of degrees after a long number of years in America, England and Germany 
and will see that some of them are not encouraged as much as they deserve. 
There is unfotunately a kind of jealousy between the old engineers who 
have passed their examinations 25 or 30 years ago and the younger genera- 
tion with new knowledge and technical skill. This ought not to be allowed 
to grow. 


Recently as Chancellor of the five Universities of this State, I had 
occasion to inaugurate Refresher Classes for Professors of Mathematics, 
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Zoology, Chemistry and so on an All-India basis in some of our 
Universities here. Experts from America and other places also came. If 
you have not such a Refresher Course for the older generation of engineers, 
I wish that you start them as early as possible. I am not trying to accuse 
the old engineers. With their experiences they are superior to the younger 
ones but scientific knowledge has so developed in the past 25 or 30 years 
that it is impossible for one to keep himself posted with uptodate know- 
ledge and in the pressure of executive work which they have undertaken 
they may not have time to so post themselves. Therefore the younger 
ones who returned recently with that knowledge must be drawn closer 
more and more. 


I was told that in Japan when once the Japanese imported a machinery 
from abroad, he would not once again rush to the same source for further 
indents. They produce both the parts which are necessary and also 
produce the whole machine. Possibly this may involve in some cases some 
violation of those regulations of International patents and designs. You 
must be able to produce the parts, etc. and every attempt must be made 
in that direction. 

A spirit must grow in the minds of all engineers that they should 
become machine minded in their own line and in the colleges themselves 
more of practical work should be taught to the engineers than at present. 
The students must work at least half the time in a factory and side by 
side the other half time devoted to their theory. That I learn is the system 
prevailing in America. The American engineers do not seem to be 
absolutely depending on others for their work. They know how to handle 
the machines themselves and work them even if the foremen or the work- 
men should fail to cooperate. That kind of machine mindedness is 
necessary even during college courses. А 


І am speaking with personal knowledge that many of the students of 
the college and even those that have passed out, cannot handle the machine. 
Such a kind of divorce between theory and practice is not in the best 
interests of the country. This has to be remedied as early as possible. 
There is no dearth of industries now and the occasion for their use and 
the opportunities are available for the youngmen to work on the machine 
and to obtain a direct knowledge thereof. Such opportunities should be 
fully utilised. 


I am not in favour of an engineer merely passing an examination 
and qualifying himself as an engineer. I trust that the M.LE. examina- 
tion should be suitably modified and 50% of the marks allotted for 
practical knowledge in the engineers' course. 


Speaking today in the agricultural field with which I started besides 
fertilizer factories, small implements like plough and others which are 
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mechanically propelled, may be usefully invented and made available at 
nominal cost. Cattle are becoming highly costly. Even old ploughs are 
not sufficiently useful. Small tractors are imported from Russia and are 
sold for Rs. 6,000. We must be able to produce similar ones in our 
country. 1 have referred in detail to agricultural machinery and imple- 
ments for the reason that it is the biggest of the industries and the problem 
of food is the most pressing one. 


А research must also be progressively made to utilise the Indigenous 
materials and also to economise in the use of raw materials for the 
manufacture of plant and machinery. In the estimates that are prepared 
for plant and machinery I found as the Chairman of the Estimates Com- 
mittee that the original estimates were prepared at a low amount and 
subsequently the estimates were increased two-fold and three-fold. These 
are happening in the Public Sector. This ought not to occur. If the 
Private Sector is given this advice, would it be possible for the private 
owner to meet the increase in the estimates by more more 10% of the 
original. The same should apply to the Government also. Your estimates 
must be absolutely accurate and any deviation should not be more than 


10% of the original. 


Regarding the plant and machinery for industries as a whole, let us 
bear in mind that top priority has to be given today to defence industries. 
As we cannot depend for food on countries outside but should make 
ourselves self-sufficient in it, so in the defence industries we must make 
ourselves self-sufficient. 


Various considerations come in the supply of materials of the 
necessary amenities, etc. and instruments from outside. They may be 
political and economic. "Therefore in this regard you have done well to 
request the Defence Minister to come and inaugurate the Convention. I 
am sure you will help him and the Government. To render efficient service 
and help in this direction you must first of all set up a-high power committee 
to decide as to what are the productions that are necessary for the defence, 
what can be produced here having regard to our raw materials and skill 
and how the production can be distributed over to several agencies and 
their efforts coordinated. I am sure you are proceeding on these lines. 


Regarding other industries on account of large labour potentials 
available here, every effort must be made to utilise labour. While 
rationalisation is constantly going on in foreign countries and economising 
human labour is attempted at, our plan ought to be to utilise our man 
power as much as possible and to avoid mechanisation wherever man 
power can do the business equally well. Otherwise unemployment will 
become a serious problem. Labour saving devices are no doubt good but 
there is no one rule for this in all countries. The social and economic 
situation- must also be taken into consideration. 
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In our country it is necessary to divide industries into convenient 
groups and it has so been divided already such as cottage and village 
industries, medium and small scale industries and large scale industries 
In the field of cottage industries, until the machine age came in, ours was 
the foremost country in tbe world in their production. Even now it 
stands next to none in that field in fineness, finish and quality but we can 
produce cottage products a little more quickly by the use of machines. 
Please therefore set up a committee to help production in larger quantities 
во as to ensure better income for the handicraft producers. 


For medium size and small scale industries, there is great scope in our 
country. This is the field in which larger number of people can be 
utilised. In Ludhiana there are as many as 1,300 units of various varieties 
producing some form of materials, some kinds of goods or the other. 
That whole town is industry minded. 


In the State of Bihar, we are rich in minerals in the South Bihar and 
we are rich in water supply in the north. For want of dams across the 
rivers the north is flooded and for want of small scale industries to utilise 
the minerals, the beneficiaries are the big businessmen from Calcutta and 
Bombay. Small scale industries must be set up and cheap machines must 
be devised for the purpose providing employment to them. I am glad to 
find in the morning papers that Poland has placed orders for a number of 
our HMT engines. 


Even with respect to large scale and heavy industries it is necessary 
to standardise the parts and distribute their production over convenient 
groups so as to provide employment for a larger number of people. This 
I noticed in Japan. For want of standardisation it is not possible to 
spread the production in this country. Every attempt ought to be made 
to spread employment and to man them by such decentralized manufacture. 


Even in the matter of building materials, much economy is possible. 
Much materials could easily be saved. А short time ago an agent of some 
German Company came here and tried to demonstrate how lighter trusses 
can be utilised to support the same construction for which heavier ones are 
being used today. No amount of research in this direction is too much. 


There is much work to be done. The world is watching us. Notwith- 
standing our population, our ancient culture, our love of peace and all the 
human virtues that we have developed, we are still not recognized as one 
of the biggest countries in the world for the reason that we are not rich. 
Riches depend upon industrialisation. We have not developed sputniks 
and nuclear weapons. These are the norms of social values in the inter- 
national world today. I do not want countrymen to imitate the others and 
to substitute our social values by adopting theirs. Our social values have 
always depended on service and sacrifice but it does not mean that we 
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should be groaning under eternal poverty when we can easily tide over 
it and bring about a happy and comfortable living. We are not living 
to eat but we must eat to live. To meet at least the minimum standards, 
we must work laboriously and make our country industrialised and also 
improve our agriculture. Machine is the one which will increase the pro- 
duction in both tbe fields. This is the age of science and technology. 
You are therefore the builders of the present India. Please work with 
that consciousness and a missionary zeal, so as to enable the country to 
produce more and share the profits. 


Lastly, with regard to the management of the big industrials, I would 
prefer an engineer to be the Manager to a simple administrator. This I 
found both in Russia and in Eastern Europe. Industrial policy resolution 
has declared that an industrial and commercial service should be developed 
in this country to man the industries. Likewise an All-India Engineering 
Service must be set up to man the several engineering projects. I am glad 
that a central act has been passed in this regard. 


I hope and trust that you will establish standing committees to study 
the problems from time to time all the year round and offer solutions for 
them to the Government and to the private industries also when necessary. 
There ought to be no antipathy between private and public industries in 
our country. It will take a long time for the private sector alone to meet 
the growing demands of the country. Each can work fully within its own 
sphere whether it be a private or public industry. Technical skill is neces- 
sary and you are the repositories.of such skill Let your resolutions be 
practical to tackle current problems and also evolve long range solutions 
for the problems ahead. 


I wish the Convention every success.’ 


9. Shri S. N. Sinha, Retiring Chairman of the Bihar Centre, then proposed 
a vote of thanks to the Chief Guest, Shri Chavan, and the other guests 
present as follows: 


‘Shri Rajyapal, Union Defence Minister, Shri Chavan, Ladies and. 
Gentlemen, 


It is now my proud privilege to express our sincere thanks for your 
presence in our midst this morning. 


Words would fail to express our gratitude, specially to you, Sir, in 
spite of your very heavy pre-occupations as the nation's Defence Minister, 
could find time to grace this occasion. It will certainly encourage and 
‘enthuse us greatly in our subsequent deliberations. We are also very 
thankful to you, Sir, for your words of appreciation and on our behalf 
we can assure you that we would continue to apply ourselves to the task 
with devotion and with country's welfare uppermost in our mind. 
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As a matter of fact, Sir, we could do very much better but for the 
circumstances in which the engineer has to work. The professional or 
technical head of the Department can give his best to the Government 
and thus to the nation, only, if he is in direct contact with the nominee 
of the people, i.e., the Minister-in-charge. As Defence Minister, guiding 
varieties of experts including engineers and defence personnel, you are, 
Sir, in a much better position to appreciate this. The inter-position of a 
non-technical administrator, between the minister and the technical head 
of the department prevents proper synthesis of professional advice of 
which the technical head is the master and the public welfare and national 
policy of which the minister is the custodian. 


Today, in general, the engineer is not only burdened to think, plan, 
invent and éxecute, but ironically enough, he has to take the additional 
responsibility of getting others to agree to his view point—in a way, 
canvass a technical decision on the matter. The pure scientist is a search- 
er, continually probing beyond the frontiers of knowledge. In his search 
he makes discoveries ; he goes on searching. But the task of an engineer 
is different and hence difficult. He has to turn to science into application 
and put it to practical use, and in this he naturally becomes involved with 
others to ensure the 'execution of works' to take place. 


Responsibility without authority, therefore, leads to waste and lack 
of proper utilization of our efforts and talents which in turn effects ‘Our 
India of tomorrow'. This is why we are compelled to speak of it time 
and again. 


Perhaps, it is necessary to draw lessons from history. Ancient China 
and Greece and Rome in turn paid the price of treating Engineering as 
of secondary importance and lost their leadership in the world of their 
days. As the Greek said, ‘Even God do not fight against necessity’, and 
Engineering is a necessity. 

As far as we are concerned, Sir, we continue to work with sense of 
service and sacrifice. We follow Lord Krishna's advice in Geeta: 

"To work is our right, for the result it is not', though the limitation referred 
to, in this case, is destiny's hand and not human. 

I once again, extend, on my behalf and on behalf of the President, 
Council Members and members of the Institution, grateful thanks to you, 
Sir, our most honoured and valued guest for your gracious presence. I 
also most sincerely thank you, ladies and gentlemen for having added to 
our pleasures and success by your presence. 

Thank you all very much indeed.’ 


The Session concluded at 1.30 p.m. with the singing of tbe National 
Anthem. 
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Closing Session, Thursday, February 3, 1956 

The Closing Session was held at 12.00 noon on February 3, 1966, in 
the Bihar College of Engineering, Patna. The President, Shri B. P. Kapa- 
dia, was in the Chair. 

Commencing the proceedings, the President said that he would request 
the Convenor of the Seminar on “The Role of the Engineer in the Fourth 
Five Yeaf Plan', the members who took the Chairs at the meetings of the 
various Divisions and Groups, and also at the Students' Session held during 
the Convention, to give brief reports of the proceedings in the respective 
sessions. 

(i) Brig. M. К. Rao (M), Convenor of the Seminar on "The Role of 
the Engineer in the Fourth Five Year Plan, said that the Seminar which 
was inaugurated on January 30, 1966, by Shri К. B. Sahay, the Chief 
Minister of Bihar, was held in different sessions, each of which was devoted 
to discussions on specific topics. 

The session on ‘Communications’ was held on January 30, 1966, 
between 12 noon and 1 p.m. Prof. M. V. Deshpande (М.) took the Chair 
and Lt.-Col. S. Mishra (M.) was the General Reporter for the session. 

The session on ‘Organization’ was held on January 30, 1966, between 
5 p.m. and 6 p.m. Maj-Gen. Harkirat Singh, Past-President, took the 
Chair and Prof. A. Lakshmanaswamy (M.) was the General Reporter for 
the session. 

The session on *Resources and Miscellaneous' was held on January 31, 
1966, between 2.30 p.m. and 4.30 p.m. Brig. S. K. Bose (М.) took the 
Chair and Dr. H. C. Visvesvaraya (M.) was the General Reporter for the 
session. 

The session on “Management and Productivity' was held on February 
1, 1966, between 9 a.m. and 11.30 am. Shri T. R. Gupta (М.) took the 
Chair and Shri B. V. Raman (M.) was the General Reporter for the session. 

The session on ‘Development Projects’ was held on February 1, 1966, 
between 10 a.m. and 12 noon. Shri К. F. Antia (M.) took the Chair and 
Shri J. G. Bodhe (M.) was the General Reporter for the session. 

The session on 'Irrigation and Power was held on February 1, 1966, 
between 11 a.m. and 1 p.m. Prof. H. C. Guha (M.) took the Chair and 
Dr. A. Bhattacharya (M.) was the General Reporter for the session. 

'The session on *Agriculture' was held on February 1, 1966, between 
2.30 p.m. and 3.30 p.m. Мај.-Сеп. S. P. Vohra (M.) took the Chair and 
Dr. N. S. Nandeeswaraiya (M.) was the General Reporter for the session. 

The concluding session of the Seminar took place on February 1, 1966, 
between 3.30 p.m. and 4.30 p.m. Brig. M. K. Rao (MJ, Convenor, took 
the Chair and presented the review of the lively discussions in the different 
sessions. 
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The President then proposed a Vote of Thanks to Brig. М. К. Rao for 
the success of the Seminar. (Applause). 


(ii) Shri K. K. Nambiar (M.), Chairman of the Civil Engineering Division, 
who took the Chair during the Paper Meetings in the Division, said that 
the meetings took place between 12 noon to 1 p.m. and 2.30 p.m. to 4 p.m. 
on February 1, 1966, and also between 11 a.m. to 1 p.m. and 2.30 p.m. to 
4.30 p.m. on February 2, 1966. The proceedings started with the Chair- 
man's Address covering the broad aspects of the civil engineering profes- 
sion today. 


Out of the eight papers belonging to the subjects 'hydraulics and 
irrigation’, ‘structural’, ‘bridges and roads’, ‘foundation engineering’ and 
‘miscellaneous’, only five papers were presented by the respective authors. 
Lively discussions took place on the two papers pertaining to ‘hydraulics 
and irrigation’. Considerable interest was also shown by the discussers 
in the two papers pertaining to the subject ‘structural’, and in the only paper 
grouped under ‘miscellaneous’. 


The President then proposed a Vote of Thanks to Shri K. K. Nambiar 
(M.) for the success of the technical meetings in the Civil Engineering 
Division. (Applause). 


(iii) Prof. H. C. Guha (M.), Chairman of the Electrical Engineering Divi- 
sion, who took the Chair during the paper meetings of the Division, said 
that the meetings took place between 11 a.m. to 1 p.m., and 2.30 p.m. 
to 4.30 p.m. on February 2, 1966. 'The proceedings commenced with 
the Chairman's Address in which a brief review of the problems relating to 
optimization of power system economy was presented with special reference 
to the combined operation of steam and hydro power plant and the opera- 
tion of interconnected power systems, and the need for long-range optimum 
programming of electric power systems was stressed. The Chairman also 
observed that the need for effecting strict economy in the execution of 
capital] projects and in the operation of plants is supreme in the present 
context of the country's planning. 

In the paper meetings, lively discussion took place on the presentation 
of four papers by the respective authors. However, due to the absence of 
several authors, all the fifteen papers selected for the paper meetings could 
not be taken up for discussion. 


The President then proposed a Vote of Thanks to Prof. H. C. Guha 
(M.) for the successful conduct of the technical meetings in the Electrical 
Engineering Division. (Applause). 

(iv) Maj.-Gen. S. P. Vohra (M.), who took the Chair in the Paper Meetings 
in the Mechanical Engineering Division, said that the meetings took place 
between 12 noon to 1 p.m., and 2.30 p.m. to 4 p.m. on February 1, 1966. 
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The proceedings started with the Chairman's Address in which the basic 
requirements of a paper for publication in the Institution Journal were 
discussed. In the paper meetings, which followed, seven papers were 
presented by the respective authors and lively discussions were held by the 
attending members. _ 


A 'Refresher Seminar on “Modern Techniques of Production Control 
and Management! was held under the Division on February 2, 1966, 
between 11 a.m. to 1 p.m. and 2.30 p.m. to 4.30 p.m. Shri S. Padhi (M.) 
took the Chair. Five papers were presented by the respective authors, 
dealing with the various aspects of management and production control 
techniques. 


The President then proposed a Vote of Thanks to Maj.-Gen. S. P. 
Vohra (M.) for the success of the technical meetings in the Mechanical 
Engineering Division. (Applause). 


(v) Brig. M. K. Rao (M), Chairman of the Electronics and Telecommuni- 
cation Engineering Division, who took the Chair in the paper meetings 
of the Division said that the meetings were held between 11.00 a.m. to 1.00 
p.m. and 2.30 p.m. to 4.30 p.m., on February 2, 1966, and the proceedings 
commenced with the Chairman's Address, in which the various aspects of 
satellite communication were dealt with. The authors of four technical 
papers presented the highlights of their findings and discussions followed. ` 
The meeting of the Automatic Control Group was also conducted simultane- 
ously and the Chairman's Address was read in the Group meeting. 


The President then proposed a Vote of Thanks to Brig. M. K. Rao 
(M.) for the success of the technical meetings in the Electronics and Tele- 
communication Engineering Division. (Applause). 


(vi) Shri K. N. Rohatgi (M.) presented the report on behalf of Shri S. K. 
Majumder (M.), the retiring Chairman of the Public Health Engineering 
Division, who took the chair during the paper meetings of the Division. 
Shri Rohatgi said that the paper meeting of the Division was held on 
February 1, 1966, between 12.00 noon to 1.00 p.m. and 2.30 p.m. to 4.00 
p.m. The proceedings commenced with the Chairman’s Address which 
dealt with the outlines of the problems of public health engineering in the 
country today. In the absence of the authors of the technical papers, 
members participating in the meeting presented the papers scheduled for 
discussion and many engineers took active part in the discussions which 
followed. 


The President then proposed a Vote of Thanks to Shri K. N. Rohatgi 
(M.), and desired that a Vote of Thanks be conveyed to Shri S. K. 
Majumder (M.) for the success of technical paper meeting in the Division. 
(A pplause). 
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(vii) Shri S. K. Mukherjee (A.M .) who took the Chair in the Paper Meet- 
ings of the Chemical Engineering Division,-said that the meeting was held 
on February 1, 1966, between 12.00 noon to 1.00 p.m. and 2.30 p.m. to 4.30 
p.m. The proceedings commenced with his Address in which the pro- 
blems of the Division were generally outlined. The presentation of the 
papers by the authors then lowed and the E members participated 
in the discussion. 


The President then proposed a Vote of Thanks to Shri S. K. Mukberjee 
(M.) for the success of the paper meeting in the Division. (Applause). 


(viii) Dr. G. P.. Chatterjee (M.), Chairman of the Mining and Metallurgy 
Division, who took the Chair during the paper meeting, said that the meet- 
ing took place on February 2, 1966, between 11.00 a.m. to 1.00 p.m. and 
2.30.p.m. to 4.30 p.m. The proceedings started with the Chairman's 
Address which was followed by a brief address by the President who also 
attended the meeting. In his brief address the President requested the 
members present and also the Chairman of the Division to try to increase 
the strength of membership attached to this Division and devote sometime 
for increasing its popularity and widening the sphere of the activities. The ` 
technical papers scheduled for. discussion were then presented by the 
respective authors and discussions followed. 


In the absence of Dr. A. Lahiri (М.), Charnan, Petroleum Engineering 
Group, the paper. meeting of the-Group was also taken up in the meeting 
of the Division. The Deputy Director, Fuel Research Institute, Dhanbad, 
presented the Group Chairman’s Address. : 


The President then proposed a Vote of Thanks іо рг. G. P. Chatterjee 
(M.) for the success of thé technical meetings in his Division. (Applause). 


(ix) In the absence of Shri D. N. Chopra (M.), Chairman of the Railway 
Engineering Group, who took the Chair during the paper meeting of the 
Group, Shri D. K. Ghosh, Deputy Secretary, presented the report. He 
said that the paper meeting of the Railway Engineering Group took place 
between 12.00 noon to 1.00 p.m. and 2.30 p.m. to 4.00 p.m. on February 1, 
1966.. -The proceedings commenced with the Chairman's Address which 
dealt with the present day activities in the sphere of railway engineering in 
the country. The technical papers scheduled for discussion were then 
presented by the respective authors and lively discussion followed. 


The President then proposed a Vote of Thanks to Shri D. N. Chopra 
(M.) (in absentia) for the success of the technical meeting in his Group and 
directed it to be conveyed to Shri Chopra subsequently. (Applause). 


(x) Shri K. F. Antia, Chairman of the Prestressed Concrete Group, who 
took the Chair during the paper meeting said that the meeting was held 
on February 1, 1966, between 12.00 noon to 1.00. p.m. and 2.30 p.m. to 
4.00 p.m. Seven papers had been received and six approved for publi- 
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cation. As none of the authors were present, and the subjects of the 
papers did not bring out any outstanding features in prestressed concrete, 
pertinent technical and other problems were proposed for discussion by 
participating members. 

The unfortunate position of economic designs in prestressed concrete 
having to be set aside for other less economic designs due to a compara- 
tively small amount of foreign exchange not being sanctioned was brought 
out. 


The various systems of prestressing in use in India were discussed. 
Mention was made of а simple improvised method of cold working of 
wires developed in the Central Building Research Station at Roorkee. 


The possibilities of prestressed concrete through girders for heavy 
railway loading were indicated. Spans of 40 to 60 and even 80 feet deck 
girders have been extensively used but longr spans for such heavy loading 
are still to be introduced although spans well over 150 feet are common 
in road bridges in India. 

The subject of increasing use of prestressed precast concrete was dis- 
cussed extensively. The most important criteria for successful application 
were considered to be .1 substantial loads and large spans to make pres- 
tressed concrete more economical than reinforced concrete and .2 restric- 
tion within a certain radius from the manufacturing centre due to the 
impact of transport cost. Reference was made to the Thaker Committee 
report wherein prefabrication of large units was not considered currently 
applicable in India. It was explained that this referred to very large 
precast units such as complete rooms for which heavy handling equipment 
was necessary. ; 

The feasibility of precasting of large number of units or units of large 
Size at construction site were discussed and recommended where econo- 
mically feasible. 


The Chairman referred to the forthcoming four yearly conference of 
the Federation International de la Precontrainte in France and a brochure 
from the Indian, National body which was under preparation. He also 
indicated the work of the International Commissions such as that on 
Lightweight Prestressed Concrete on which India was represented. 


The President then proposed a Vote of Thanks to Shri K. F. Antia 
(M.) for the success of the technical meetings in his Group. (Applause). 


(xi) In the absence of Prof. С. S. Ramaswamy (M.), Chairman of the 
Shell Structures Group, who took the Chair during the paper meeting, 
Shri N. M. Thadani (M.) presented the report. He said that the paper 
meeting took place on February 1, 1966, between 12.00 noon to 1.00 p.m. 
and 2.30 p.m. to 4.30 p.m. The Chairman in his address highlighted some 
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of the recent advances in this rapidly developing field. He laid special 
emphasis on the spectacular advances made in the realm of analysis and 
design with the aid of digital computers. He gave a list of computer 
programmes developed by the Structural Engineering Research Centre and 
called on practising engineers to make good use of them and save them- 
selves the drudgery of large and tedious calculations involved in the ana- 
lysis of shells by monual meous. Не also referred to the reappraisal that 
is taking place in methods of analysis. The effort today is to find methods 
such as the matrix methods, which are specially suitable for use on the 
computer. 


Five papers were discussed at the Session. Shri B. K. Chatterjee and 
the Chairman gave descriptions of some of the recent shell structures built 
in India. They illustrated their accounts with slides. 


In response to an appeal made by the Chairman, Shri B. K. Chatterjee 
came forward with the generous offer to institute a prize in the name of his 


firm for the best paper on shell structures published in the Journal every 
year. 


The session was well attended and the discussions were very lively - 
and useful. 


The President then proposed a Vote of Thanks to Shri N. M. Thadani 
(M.) and directed to convey a Vote of Thanks to Shri G. S. Ramaswamy 
(M.) for the success of the paper meeting in his Group. (Applause). 


(xii) In the absence of Shri Baleshwar Nath (M.) who took the Chair in 
the paper meeting of the Hindi Section, because Shri Brijmohan Lal (M.), 
Adviser, Hindi Section, could not be present for the Convention, Dr. 
Janardhan Jha (A.M.) presented the report. He said that the paper meeting 
in Hindi Section was held on February 1, 1966, between 12.00 noon to 1.00 
p.m. The proceedings commenced with the Address of Shri Brijmohan 
Lal (M.) which was read by Shri Vishwambhar Prasad (A.M.). The techni- 
cal papers scheduled for discussion were then presented by the respective 
authors and lively discussion followed. Thereafter Dr. G. P. Chatterjee 
(M.) delivered a brief and interesting talk on 'The Equipment of the 
Research and Control Laboratory of the Durgapur Steel Plant which have 
been installed in India for the first time’. 


The President then proposed a Vote of Thanks to Dr. Janardhan Jha 
(A.M:) and directed to convey a Vote of Thanks to Sarvashri Baleshwar 
Nath (M.) and Brijmohan Lal (M.) for the success of the technical paper 
meeting in the Section. 


(xiii) Lt.-Col. К. S. Attre (M.) who took the Chair in the Students’ Session 
(General and Technical) said that the sessions were held on February 1, 
1966, between 4.30 p.m. and 8.30 p.m. This was considerably in excess 


48 THE INSTITUTION OF ENGINEERS (INDIA) 


of the scheduled time of only two hours allocated for the Students’ Session. 


in the Convention Programme. The proceedings of the Sessions commen- 


ced with the Chairman's Address in which the need for more active | 


participation of the Corporate Members in the Students' activities was 
stressed. 


"The Students’ Session was conducted' in two parts; firstly the Techni- 


cal Session and secondly the General Session." In the Technical Session, 
eleven papers were presented by the students. They are of above average 
standard and were fully discussd by the authors as well as the audience. 
As declared by the Judges first three papers in order of merit were 
selected for the award of prizes. | . 


Before commencement of the General Session the President addressed 
the students and expressd his joy to met them. He stated that he was 
greatly interested in their problems and difficulties. "He'also stressed that 
the Students’ Session must be given its due importance and be held in 

. future in the same atmosphere as the Seminars,"Paper Meetings, etc. The 
President also said that he would like to investigate the causes of poor 
results at the examinations conducted by the Institution. He invited sug- 
gestions from the Students as to how our libraries at the various Centres 
and Sub-Centres should be equipped. The President also advised the 
Students to keep high integrity and raise up their standard so that they 
are respected more and more. The President listened to some of the sug- 
: gestions made by the Students and noted the points submitted by them 
for his consideration. The Students were very happy that the President 
attended their Session and remained with them for about two hours i in spite 
of his extreme business and other engagements. ` 


In the General Session, the Students brought out various points, sug- 

` gestions and grievances which were noted Бу. the: Deputy Secretary, 

Shri D. K. Ghosh. The President directed the Deputy Secretary that 

replies to the suggestions and points submitted by the Students be inti- 

mated to all the Students’ Chapter in the Kenny dE the respective 
Local Centres in due course of time. 


Lt.-Col. Attre stated that it is very encouraging to note that the acti- 
vities of the Students are increasing day-by-day and the standard of the 
papers written by them is well above the average. It is certain that with 
the necessary guidance and help, the Student members of the Institution 
will shine much more and be real assets of our Institution. 


For the papers read at the Stuents' бейи. on February 1, 1966, the 
E prizes were awarded. 


.G) The first prize to Shri C. M. Prasad for his paper. мша. “The 
Scientific and Economic Approach to а in Bihar’. 
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(ii) The second prize to Shri M. C. Garg for his paper entitled 
‘Modern Airport Lighting’. 

(iii) The third prize to Shri K. S. Mallappa for his paper entitled 
‘Plant Engineering in an Industry’. 

The prizes were awarded by Shri B. P. Kapadia, President. The reci- 


pients who were present for receiving the prizes are Sarvashri С. M. 
Prasad and K. S. Mallappa. 


The President proposed a Vote of Thanks to Lt.-Col. R. S. Айе (MJ) 
for the successful conduct of the General and Technical Sessions of the 
Students’ Session during the Convention. (Applause). 


The President, Shri B. P. Kapadia (M.) then concluded as follows: 


‘I have now a very pleasant duty of extending our warm thanks to the 
Bihar Centre for acting as hosts on the occasion of the 46th Annual Con- 
vention and for their hospitality during the last few days. Our apprecia- 
tion has to be given in а double measure particularly as the arrangements 
have been very elaborate and thorough. I also understand that the regis- 
tration of engineers from all over the country has been rather high. I 
wish particularly to mention the names of Shri R. L. Singh Yadav, Minister 
of Public Works and Chairman of the Reception Committee, Shri S. N. 
Sinha, Retiring Chairman of the Bihar Centre, who invited us to Patna 
for the Convention, Shri K. N. Rohatgi Honorary Secretary, and 
Shri N. N. Rohatgi, the Organising Secretary. The work of organising 
the Convention was carried on under the inspiration and personal guidance 
of Shri Sinha ably supported by the senior and the junior Rohatgi. Our 
thanks are also due to the members of the Steering Committee and the 
Executive Committee, the various Convention Sub-Committees and the 
Staff of the Bihar Centre who are responsible for the various arrangements 
to make the Convention a success. I must also thank the officers and staff 
of the Institution Headquarters for their hard work and cooperation. 


Our special thanks should be given to the Convenor and the members 
of the Ladies Committee of the Bihar Centre who have so kindly and 
generously looked after the visiting ladies, shown them round this beautiful 
city, taken them to the shopping centres and otherwise entertained them. 
I wish to particularly express the thanks of the Institution to His Excellency 
the Governor of Bihar, Shri K. B. Sahay, Chief Minister of Bihar, Shri S. N. 
Sinha, Education Minister of Bihar, and Shri B. C. Patel, Revenue 
Minister of Bihar. Our sincere thanks are extended to the Chief Engineer, 
P.W.D. (R&B), and his staff, the Chief Engineer, Ganga Bridge Project, 
and his staff, the Chief Engineer (Civil) of the Bihar State Electricity Board, 
the Chief Engineer (Rural Cell and Community Development), the Chief 
Engineer, Electricity Department of the State Government, the Divisional 
Superintendent, Eastern Railway, Dinapore, Shri Bhaskaran, Divisional 
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Engineer, Telephones, the Bihar State Road Transport Corporation, the 
authorities of the Rabindra Bhawan, the Principal, Bihar Veterinary Col- 
lege, the Commandant, Bihar Military Police, Phulwari Sharif. 


I also thank the Postmaster-General and the Superintendent of the 
Divisional Office and his staff for opening a temporary post office, the 
Director of Health Service for opening First Aid posts, the Patna Police 
authorities and their staff for the assistance in regulating traffic and con- 
stant vigilance during the Convention period. 


I have also to thank Messrs. Rohtas Industries, Messrs. United Provin- 
ces Commercial Corporation Ltd., and Messrs. Arvind Bros. Private Ltd., 
who have arranged our lunches in the previous days, and Messrs. 
VIBGYOR who are arranging our lunch today, and Messrs. Pradip Lamp 
Works and Messrs. Rejable Water Supply Specialists of India Private Ltd., 
for arranging Tea and At Home, and also the representatives of the various 
newspapers who have reflected the views of the engineers, expressed during 
the Convention, all over the country. I also thank the members respon- 
sible for arranging the Variety Entertainments during the past few days. 


I must also express grateful thanks to the Government of Bihar for all 
the facilities they have so readily extended to the Bihar Centre of the 
Institution which primarily made it possible to make all the extensive 
arrangements for such a large scale Convention. I am sure you have 
enjoyed the various Variety Entertainments organised in aid of the National 
Defence Fund and the number of local and outstation visits. 


Today the outstation tours for the delegates will be commencing and 
I take this opportunity to extend my sincere thanks to the Railway Authori- 
ties and our friends in other organisations at Ranchi, Nalanda, Rajeir, 
Dhanbad, Jamshedpur, Bodh Gaya and Dehri-on-Sone, with whose help 
and enterprise, I am Sure, the delegates will have the glimpses of the present 
day as well as the historical Bihar. 


Last but not the least I would like to express my thanks to the Vice- 
Chanceilor, Patna University, and the Principal, Bihar College of Engineer- 
ing and his staff for the excellent cooperation and assistance in the past 
few days which have contributed much to the success of the Convention. 


I must add a word of appreciation for our Past-Secretary, Shri B. 
Seshadri, who has left us as well as the country, and record that his sincerity 
and devotion to the service of the Institution is well remembered on this 
occasion by all the members present here’. (Applause). 

Shri S. N. Sinha (М.), thanking all those who helped to make the Con- 
vention a success, said: 


‘I feel overwhelmed by the appreciation and sentiments expressed by 
our President on behalf of our guests in regard to the arrangements made 
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for this Convention at Patna by the Bihar Centre; the more so as J am 
quite conscious of our failings and inadequacy of the arrangements in many 
respects. Still I would like to assure you that whatever inconveniences 
were caused to any of you was not dué to any lack of will on our part, 
but only due to our limitations under the courses of circumstances. To our 
President, Shri Kapadia, I am particularly grateful for the guidance and 
encouragement given to all of us during the Convention. I hope those 
who are participating in the outstation tours will find them useful as well 
as enjoyable. г 

I wish you all a comfortable return journey and thank you once again.” 
Social and other functions 
Annual Dinner 

The Forty-Sixth Annual Dinner of the Institution was held on Wed- 
nesday, February 2, 1966, in the grounds of the Bihar College of Engineer- 
ing, Patna. Shri R. L. Singh Yadav, Minister of Public Works Depart- 
ment, was the Chief Guest. Many guests and over 150 members attended 
the Dinner. 

After the Dinner, the President, Shri B. P. Kapadia, requested the 
guests and members to rise and drink a Toast to the President and the 
Republic of India. 


The President, Shri Kapadia, also proposed a Toast to the Chief 
Guest, Shri Yadav replied to the Toast. 


Dr. (Mrs) Rohatgi proposed a Toast to ‘Our Guests’. 
Shri K. K. Nambiar replied to the Toast. 


Tea by Pradip Lamp Works 
Pradip Lamp Works, Patna, gave tea to the delegates in the compound 
of Sir Sultan Palace on the evening of Sunday, January 30, 1966. 


Talk by Shri J. G. Bodhe E 
A talk on ‘Bio-Engineering’ was delivered by Shri J. О. Bodhe at 
Rabindra Bhavan on January 30, 1966. 


Lunch by V. Poddar 


Shri V. Poddar, Works Manager, Rohtas Industries, gave a lunch to 
the delegates in the grounds of the Bihar College of Engineering on Janu- 
ary 31, 1966. І 


‘At-Home’ by the Minister of P.W.D. 

Shri R. L. Singh Yadav, Minister of Public Works Department, Bihar, 
gave an 'At-Home' to the delegates at the State Guest House, on January 
31, 1966. 
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Variety Entertainment 


A Variety Entertainment in aid of the National Defence Fund was 
arranged at Rabindra Bhawan on January 31, 1966. 


Lunch by United Provinces Commercial Corporation 


The United Provinces Commercial Corporation gave a lunch to the 
delegates in the grounds of the Bihar College of Engineering on February 
1, 1966. 


‘At Home’ by Sahu Cement 


Another ‘At Home’ was given to the delegates by Sahu Cement on 
February 1, 1966, in the grounds of the Bihar College of Engineering. 


Variety Entertainment : 

Another Variety Entertainment was arranged by the Bihar Centre 
for the entertainment of the delegates at the Rabindra Bhawan on Febru- 
ary 1, 1966. ; 


Students Session 


The Students’ Session was held on the evening of February 1, 1966, 
at the Bihar College of Engineering. About 70 students and other mem- 
bers attended. Lt.-Col R. S. Attre (MJ, Chairman, Andhra Pradesh 
Centre, was in the Chair. The President attended the Session and invited 
Student members to come forward and mention about any hardship or 
difficulty in the prosecution of their studies or examinations. А large 
number responded to this. "There was great enthusiasm amongst the 
Student members for the keen interest shown by the President in their 
welfare. 


Lunch by Thakur Prasad 


Another lunch was given by Shri Thakur Prasad of мүш Bros., to 
the delegates on February 2, 1966. 


“Ат-Ноте' by Reliable Water Supply Service 


One more “At Home' was given by Reliable Water Supply Service at 
{һе grounds of the Bihar College of Engineering on February 2, 1966. 


Lunch by VIBGYOR 


Another lunch was given by VIBGYOR at the grounds of the Bihar 
College of Engineering on February 3, 1966. 


Local Visits 


A number of Local Visits were arranged by the Bihar Centre and the 
delegates were taken round to see the famous historic places of Patna. 
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Study Tours ` 


Four Study Tours were arranged at the Conclusion of the Session. 
They are ` 


Tour 1: Patna-Dhanbad-Jamshedpur 

Tour 2: Patna-Ranchi-Jamshedpur 

Tour 3: Patna-Nalanda-Rajgir-Bodh Gaya-Dehri-on-Sone 
Tour 4: Patna-Barauni 


A special tour for delegates not participating in the above tours was 
also arranged on February 1, 1966. This tour to Rajgir and Nalanda was 
ended on the next day. 


At the conclusion of the outstation tours on February 6, 1966, the 
delegates dispersed for their respective home stations. 


The Editor regrets that due to non-receipt of photographs taken 
during the Convention, these could not be incorporated in this 


issue of the Bulletin. 'The photographs will be published in 
the next issue, if available. 








SHRI B. Р. KAPADIA, M.LE. 


SESSION 1966-67 


PRESIDENT, 


Honourable Shri Yeshwant Rao Chavan, Honourable Ministers of Bihar 
State, Ladies and Gentlemen, 


Before I begin my Address, I have to refer to the greatest tragedy in 
India that occurred in the twinkling of an eye on the 10th night —I mean 
the passing away of our beloved great Prime Minister. Shri Tal Bahadur 
Shastri ; according to him, he hai done his task and left us all to continue 
his good work. I fully associate myself with the sentiments expressed by 
my colleague. May his soul rest in Peace. 


On behalf of the Institution of Engineers (India), I am grateful to 
you, Sir, for accepting our invitation to inaugurate this Convention in spite 
of the heavy demands on your time and attention. My thanks and pleasure 
are twofold, as I have the honour and pleasure of welcoming you from 
our State of Maharashtra, whom we liken to Chhatrapati SHIVAJI, on 
this occasion. We appreciate it more as we know, Sir, that you have the 
great task of defending our country in the present crisis. I also welcome 
the Ministers of this State-and other distinguished guests and the members 
of the Institution, many of whom have come from over long distances. 


I am greatly indebted to the members of the Institution Council for 
conferring on me the honour of being the President for the ensuing year 
and I shall do my best to be worthy of their choice. 


It is а fashion on such occasions to criticise the authorities on every 
kind of sudject and give sermons to the Government, without a mention 
of one's own poor performance and acts of omission and commission. 
Ladies and Gentlemen, if you are expecting me to provide excitement of 
that nature, I shall have to disappoint you. I shall have to refer to public 
administration in connection with certain. matters, but shall do so with 
moderation. 


Sir, you have all the information about our Institution in the brochures, 
we have given to you, but as you would need a great deal of time to peruse 
them, I shall briefly refer to a few outstanding facts of the Institution. 
The Institution was first inaugurated at Calcutta in February 1921. It 
was granted a Royal Charter in 1935 and it was the first Royal Charter 
given to 2 professional body which had its origin and functions in India. 
It has grown tremendously since and more particularly in the later years 
and today it has, on its Roll, over 56,000 members of whom the Students 
number over 40,000. It is one of the few Institutions of its kind in the 
world ani the oniy one of such a size, ani has members from all the engi- 
neering faculties, e.g., Civil, Mechanical, Electrical, Mining and Metallurgy. 
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Chemical, Electronics and Telecommunication, Railway, Public Health 
and others, under one roof. It has 18 Local Centres and 14 Sub-Centres. 
The Institution is managed and governed by a Council elected by the 
members of the Institution representing all engineering faculties and all the 
States of the Indian Union. Ө 


In short, it has become a temple of engineering which emanates from 
its portals knowledge on all engineering subjects. Ours is an Institution 
of which the country may be proud of. Iam glad to say that our Govern- 
ment has not been slow in recognising the importance and the usefulness of 
the Institution ; your very presence here in this morning substantiates my 
statement. 


If an Englishman who left India in 1947 were to visit our country 
now, I wonder if he would recognise the new India with its immense 
changes in industrial expansion, education, irrigation, power and defence 
supply and indeed producing every item of need of the country. Perhaps he 
may feel ashamed that his compatriots as rulers could not achieve in 200 
years what we have accomplished in 18 years in the three successive Five 
Year Plans. In all these nation-building activities, our engineers have 
played their part very well; but now they will be severely put to trial in 
implementing the Fourth Five Year Plan. 


Defence b 

Coming to the engineering subjects in the order of importance, the 
main task of the engineers today should be to defend our country and play 
their full part by supplying the requisite manpower, carrying out defence 
research, making designs, manufacturing defence equipment, building 
roads, bridges and aerodromes in the quickest possible time, without 
depending upon foreign countries for aid. 


In the beginning there were many resignations from the recruited 
engineers but by proper screening and very hard training and suitable tests, 
they have withstood the rigours of climate and undergone every hardship 
for the defence of their country. Many of our engineers have joined the 
various units of the Technical Corps of the Army, and also worked behind 
the scenes in the ammunition factories and workshops which have contri- 
buted none the less in the achievement of our victories. They have 
sacrificed their lives so that others may live. On behalf of the members of 
the Institution, may I give an undertaking that whatever services and 
sacrifices you shall demand, we, the engineers, shall not fail to give them 
under any circumstances. 


General Patton's soul must be turning in his grave at the present time 
as he must have come to know by now that there is a bazar of his broken 
down tanks, a creation of his genius which were considered invincible, till 
by the skill and bravery of our able officers and brave jawans, they came 
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to grief like toys. This has given not only a surprise but a severe shock 
to the Western countries. Our engineers have built roads and bridges at 
high altitudes; they were always at the front line and have paid a heavy 
price. 

The only way to make our country self-sufficient in arms is to asso- 
ciate private enterprise in the manufacture of Defence equipment. In 
this context, I would appeal to you to not merely follow the advice of 
professional military advisers on the grounds of 'secrecy' and so on. Take 
courage in your own hands and do this and I have no doubt about its 
results. If you invite private enterprise to associate with you, do not treat 
them as outcastes or black-marketeers, but as your equal partners in the 
defence of our country. 


I must congratulate the Defence Minister for giving facilities to the 
military engineers to attend our Seminar and help the Institution in its 
deliberations. Such an encouragement is necessary from the other Govern- 
ment Departments and private enterprises also. A large number of 
military engineers, both junior and senior, are joining the Institution every 
year and I take this opportunity to express our thanks for their contribution 
to the affairs of the Institution. 


Food 


Coming to the item next in importance, which is also the crying need 
of the day, namely, Food, I believe that the Third Five Year Plan which 
is expected to be completed soon, has been dis-organised and truncated 
due to the National Emergency and we shall have to make up the consider- 
able shortfall before attending to the Fourth Five Year Plan. It is 
heartening to know that in the Fourth Five Year Plan the greatest emphasis 
is laid on agriculture. It is a well-known fact that most advanced countries 
in the world owe their prosperity and rise to agriculture. The U.S A. 
and the U.S.S.R. are the biggest agricultural countries and it is the agricul- 
turists who hold the power of foreign policies and guide the destinies 
of their nations. In our land too, as one of the greatest agricultural 
countries, it should be in the fitness of things that agriculture and land use 
be scientifically developed. This item of our Plan programmes should 
be put on a *war footing' ; just as the whole of India witnessed during the 
Emergency, when there was а tremendous enthusiasm in every part of the 
country and our jawans felt proud to fight and give their lives for their 
country. I regret to say, however, there is no such national feeling and 
realisation regarding the vital necessities of life and unless we achieve the 
target of self-sufficiency in food production, all other industrial and power 
plans will not have much value. No nation can fight or produce anything 
with empty stomachs. 


Land reclamation projects, land and soil conservation schemes, 
maintenance of old irrigation works and canals, sinking of more tube-wells, 
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re-vitalisation of the filled-up tanks and such other minor works all over the 
country, if properly carried out, will increase the production of food con- 
siderably. It is no use comparing the success in every branch of engineer- 
ing and technology of the other countries to show how backward we are ; 
instead of that, every engineer should consider that something has got to 
be done. 


I have to observe that as far back as the First Five Year Plan, it was 
heartening to hear our beloved late Prime Minister, Jawaharlal Nehru, 
say to the nation that after a couple of years, we shall starve to death but 
we shall not allow a particle of grain to be imported from the foreign 

countries. 


Фм YA нә MAT Ala soll шен agra aR wuss 


There was an all-round enthusiasm created by his dynamic personality: 
all possible land was cultivated and food production had increased ; but 
later on, as is usual with our people, the tempo of enthusiasm dwindled, 
and today we are not in the same but a greater difficulty. I am aware of 
the fact that since that time, our population has increased and that has 
also contributed to the scarcity of food, but I say forcibly that it is a normal 
thing in the life of India and our planners and engineers ought to provide 
for it. du Ы 

І submit to this august body that our engineers should at the present 
time evolve short-term plans without waiting for long-term plans and 
achieve immediate results in production of food. It is no use blaming the 
Nature for sending less rain and then cry about food ; as far as 1 know, God 
has been sending the same amount of rain all these hundreds of years but 
in certain cycles which we have not studied scientifically for want of 
sufficient records. I feel personally amused to read big headlines in the 
newspapers about boats plying in the streets of some cities due to so-called 
excessive rainfall; I have seen this phenomenon during my lifetime so 
many times from my childhood. There is a proverb amongst us that “We 
are used to dig well only after the fire has taken place’. Shall I say that 
it is better to dig wells now and guard against the second fire than dig no 
wells at all? How many thousands of miles of rivers are, at all times, 
flowing with abundant water in all parts of India, irrespective of rain or 
no rain, and it is up to us, engineers, to tackle these river waters and use 
them for agriculture. No doubt we have embarked upon and executed 
in the three Five Year Plans many irrigation projects, minor and major, 
successfully, and converted vast dry areas into fertile lands, and yet all 
this is not found sufficient. A simple idea has been given to me for 
consideration, which will not cost a large capital outlay and that is to 
supply water for irrigation for half-a-mile of land on either side of the 
river banks. The idea is to have two barges—one fitted with not very 
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powerful pumps to pump water from these rivers to both the banks as and 
when required and the second barge to be used for staff and keeping 
stores. We all know that our farmers are very clever and they do irriga- 
tion on either bank of the rivers, wherever the levels permit, by diverting 
the river water, but there remain huge tracts of land uncultivated. 


I know one engineer, who is over 80 years old and is living in a forest 
in a small hut for the last 10-12 years, propagating and proving successfully 
his theory that there should be no classification of land as forest land, 
where only grass and jungle trees can grow. He submits that by providing 
bund and terracing and using every drop of water from the natural sources, 
every kind of crop can be raised and famine will disappear. Provision of 
bund and terracing is an ancestral method, and this may be a fantastic 
claim. But it is very useful information for the purpose of investigation 
and may increase agricultural production. I shall see that the Institution 
helps him. І 


Such simple ideas are not unworkable and I say that “Where there 
is a will, there is a way’. I shall not touch upon fertilizers and so many 
other matters connected with food, except to observe that more research is 
needed to produce some substitutes with indigenous materials, even if they 
are only 50% as effective as the conventional fertilizers 


We were fortunate in having a Convention of International Council 
of Scientific Unions (I.C.S.U.) which was concluded only three weeks ago 
in New Delhi. They have forcefully recommended the use of scientific 
methods to raise food output. I have every hope that the recommendations 
of these expert scientists will be implemented immediately, irrespective of 
finances involved, to increase food production. 


The application of our development strategy to attempt to promote 
agriculture and heavy industrial expansion simultaneously must be revised 
immediately. The strategic nature of our agricultural tendencies is 
primarily responsible for our low food production. Rigid and restrictive 
controls in all matters of economy. including food, can never effect the 
desired output. 


I would like to draw your kind attention to the report of the Study 
Groups, published a few days ago, which stated that 80% of the necessary 
technical know-how is available indigenously in the branches of chemicals 
dyes, power, aircraft, mining, petroleum, paper, textiles, fertilizers, etc. Our 
engineers should select only a few out of these and become specialists in 
those, just as the medical men specialise in certain fields only. It is time 
that the Government realise that the Chief Engineer of a department should 
not be expected to know all branches of engineering. If he is given the 
charge of subjects in which he is not qualified, the result shall be obvious. 
One of the excellent recommendation of the Study Groups is to suggest 
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that 595 of the turnover of all industries should be set apart for research 
and developing technical know-how. 


Education and research 


Fortunes are spent in foreign countries on research. Research is the 
lifeline of any nation ; and specially in a developing country like ours, its 
importance is too well-known to be magnified. No amount of money 
should be considered sufficient for research equipment. Prospects of 
economy discovered by research will more than compensate the amount 
spent on research. The Institution has formed a Research Committee 
but the task is too gigantic to achieve any practical results by a private 
voluntary organisation like ours. 


Along with agriculture, technical education and engineering research 
should receive high priority. Our Institution is not lacking behind in 
recognising the importance of technical education and has taken appre- 
priate steps to fulfil the tasks it has set for itself. It is not a mere accident 
. that since the last two years a number of seats in the Council have been 
occupied by the Professors of engineering colleges. This is а departure 
from the past. So the Institution has a ready-made reservoir which can be 
utilised in spreading technical education. It is time that our engineers, 
engaged in teaching, come forward to serve as the honorary instructors in 
technical institutions, both private and public, just as the doctors do hono- 
rary service in the hospitals and other private institutions. Under the able 
Presidentship of Dr. T. Sen and my immediate predecessor, Prof. N. S. 
Govinda Rao, a Committee on Engineering Education and Research had 
been appointed ; they had held discussions in severa] meetings and a report 
has already been submitted to the Education Commission appointed by 
the Government of India. I have no doubt that it will receive due con- 
sideration. More practical technical education should be the keynote of 
all our education projects. Мо doubt, during the last 16 years many 
technical colleges and schools have been started. However, it is a well- 
known fact that they are not adequately equipped nor supplied with talented 
teachers. 


s 


Consultants 


There are a number of firms who have started consulting engineers’ 
practice but I regret to say that they do not receive any encouragement 
from the Government. Our engineers are unnecessarily blamed that they 
are not good ‘consulting engineers’ and they do not know the know-how 
of the specialised aspects of engineering for which the Government has 
to seek foreign collaboration and spend a large amount of valuable foreign 
exchange. May I ask what steps the Government has taken to encourage 
these rising firms of consultants? Even if we do need foreign consultants, 
our present approach is totally wrong. The Government directly deals 
with the foreign consultants and sometimes, but not always, asks them to 
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take an Indian firm of consultants to work along with them. May I 
submit, Sir, that this is just the reverse of what should be done. If the 
Government is serious about it, they should first select a firm of Indian 
consultants, perhaps in rotation. We are all aware that we are not experts 
and able to give consulting advice on all engineering subjects, but even 
in Such a case it is the Indian firm of consultants who should be allowed 
to select and take the help of foreign consultants of their choice, to teach 
them technical know-how. The obvious advantage of this method will 
be that the foreign consultant firms will not be so independent as they are, 
when appointed by the Government, in carrying out their duties and the 
training of Indian personnel ; but if the Indian firms of consultants appoint 
them, their bargaining power will be much greater than that of the Govern- 
ment and they will get the best possible economic terms out of them. In 
doing so, Indian firms will run a competition in appointing them ; they 
will have an upper hand in starting new ventures and they will be able 
to extract more work from the foreign consultants than the Government 


by providing them with all kinds of facilities over and above their 
huge fees. 


It is derogatory for Indian engineers to go begging to foreign firms 
for selecting them as joint consultants in a project and in doing so, naturally, 
they will not be treated well. If today there is a shortage of Indian con- 
sultant experts for giving advice, the fault lies with the Government. What 
has it done to encourage them? I submit further, Sir, that in the initial 
stage, the Indian firms should be subsidised liberally and given financial 
help to enable them to employ adequate numbers of technical personnel. 
Sir, last year we learnt with great shock and amazement that huge fees 
were to be paid to foreign consultants for the preparation of mere drawings 
and designs of the proposed new Steel Plant. It is a sad commentary 
on the administration that fantastic fees should be so spent, when we are 
short of foreign exchange, just to get designs and drawings. After having 
the experience of five large steel plants, during the three Five Year Plans, 
and after spending large sums for training our personnel in foreign countries 
and in the execution of the steel plants, should we not have learnt the art 
of designing the steel plant ? May I say, Sir, that it is not so. We have 
learnt them but we have not sufficiently recognised ; the reason being just 
what I have stated that in the selection of foreign consultants, the Indian 
firms have been given no place for the choice. It is not necessary to go 
far to support this statement except to quote that our pioneers in the very 
first steel plant, when India was totally ignorant of such technical know- 
how, the Tatas of Jamshedpur, started in the right manner, appointed their 
own consultants as their employees, and for many years now there is not 
a single foreigner employed or working in their plant at Jamshedpur, 
except in some recent expansion contracts. 


Similarly, in all subjects of engineering, whether Public Health, 
Mechanical, Electrical, etc., the Government has only to bring up firms of 
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Indian consultants to practise their knowledge. If the Government do 
not do that, who is to do it? If these firms are given encouragement, 
I am confident that in the next five years there will not be any need for 
foreign consultants. The Indian engineers did not know tbe art of laying 
oil pipelines in the bed of the sea, but the Chairman of the Bombay Port 
Trust very wisely made a condition in the tender that the foreign firms 
must take Indian firms as partners, and today, I am glad to say that the 
Indians have learnt about the laying of pipelines in the sea and we shall 
not need any foreigners for similar projects in the future. 


Engineer-administrators 

For several years now, we have been agitating about non-technical 
men being put at the head of engineering projects. In the previous Conven- 
tions, the subject of management of technical projects by the civil 
administration was forcibly brought out. Аз very little has been done 
on these representations, I have no alternative but to repeat the argument 
put forward by my predecessors, but with even greater force. It is 
inconceivable that a civil administrator should be considered as a superior 
buman being and better qualified to be at the head of purely technical 
projects. The result has been that economy, progress and output of the 
projects suffered by 10-20%. It is true that they are very efficient officers 
and I may say that they are ‘wonderful’ as far as civil and other non- 
technical departments are concerned, but I would certainly say that they 
cannot be said to be qualified to manage the technical projects. It takes 
considerable time for the technical officers working under the civilian to 
make him understand what it is all this about, and they generally have to 
leave them to it to manage or mis-manage the project. Не cannot know 
which staff is qualified for what job. When he inspects a technical project, 
it is beyond his capacity to realise whether anything is radically going 
wrong, leaving aside the theoretical and the scientific aspects of the prob- 
lems. Our technical forces are the primary weapons with which we have 
to fight poverty and disease. А technical man loses heart by working 
under a civil administrator. Unless there is a perfect co-ordination.and 
co-operation between the head and the technical executives, the desired 
objective cannot be achieved economically or in quick time. 


At present there is a great unrest amongst the engineers regarding the 
downgrading of their status and scaling down of their pay, compared to 
the other cadres in the civil administration. Sometime ago, there was “mass” 
resignation of over a thousand engineers in one State but further action 
was patriotically postponed due to the Emergency. There are similar 
petitions and representations in two or three more States. The Govern- 
ment should take a note and be warned of these tendencies before the 
unrest takes a stronger turn or before the fever spreads to the other States. 
The Institution believes that their grievances need to be properly investi- 
gated and justice done, It is not only the scale of pay that matters so 
much, but also the status which is downgraded. 
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Our Five Year Plans were not meant for administration of Law and 
Order by the civilians. This 120-year old system of rule by the civilians 
should cease forthwith. It is a wrong conception that the LCS. 
administrators are *men of steel', because they are really not so. It is a lay- 
man’s idea to say that as technical men are required in the execution of the 
projects, they should not be wasted in civil administration. I submit, Sir, 
that an engineer, by virtue of his training, is a better qualified person to be 
a Minister of the Union or the State than a politician. When technical 
problems in public works or projects or plans are put before him, he does 
not waste time in understanding the problem or has any need to be guided 
by a civilian, but he comes down to ‘brass tacks’ and passes proper orders. 
When I speak of engineers, I do not necessarily mean only the P.W.D. or 
other Departmental Chief Engineers, but also the engineers from the private 
enterprise. It is high time, Sir, that the Government take a decision for asso- 
ciating engineers from the private sector in the execution and administra- 
tion of the Government projects. You must move with the times and change 
the old-fashioned system with a bold and strong hand. Те technical 
decision on any project should not be in the hands of a single I.C.S. or 
LA.S. man or a politician. It is gratifying that recently the Government 
has acknowiedged the merits of engineers and appointed one of our eminent 
engineers as the Minister incharge of Irrigation and Power at the Centre 
and another as the Governor of a State. Even our simple suggestion of 
making the Chief Engineers as Secretaries of their Departments is not 
acted upon except in one State. Our scientists and engineers must be 
appointed as Secretaries of the Departments as they are more suited for the 
task than the 1.С.5. or LA.S. person. 


Now what is to be done by the engineers to make the Government 
move in the matter ? There are two remedies that suggest themselves to 
me: (1) Engineers should form a union of their own and resolve that none 
of its technical members of top rank shall serve under a civil administrator, 
if there is а competent and qualified engineer to do that job. I do not 
suggest that they should all resign and put the country at a loss but they 
should ask for transfer, leave, etc. ; and (2) Engineers should seek election 
in the Lok Sabha and the Rajya Sabha, as these are the only places where 
complaints receive proper attention, and these Sabhas can force the Govern- 
ment to enforce their will and make the necessary changes in the adminis- 
tration by law. I шау inform you, Sir, that there is already a move and 
some of our engineers have resigned and are preparing for seeking election 
to the Rajya Sabha and the Lok Sabha. I may inform you and the members 
of the Institution that I shall support such moves and give them every 
kind of assistance. To review the work of a highly qualified technical man 
by a non-technical person is, on the face of it, fantastic and unworkable. 
It is no consolation to say that it has worked so far, so why not continue ? 
My reply to that is that you should investigate at what cost to the nation 
has it worked before expressing an opinion. The main problem is to have 
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an administrative set-up which can deliver the goods and the conclusion 
is irresistible that the training and education of persons to be recruited to 
the administrative services must have a core of realistic technical knowledge 
to be able to do justice to their job. 


Whenever the Government has tried the management by engineers from 
private enterprise, the results have been most encouraging. There is an 
example existing today where one of our eminent engineers is serving on 
one-rupee-a-month on a big Heavy Equipment Project. He has brought 
order out of chaos and his achievement has been outstanding. The key 
for his success was that he was given full powers and he had not much 
interference from the Delhi offices. 


Unless the private sector engineers are taken in Government offices for 
. consultation or work together with Government engineers, no technical pro- 
ject can be successful in all respects. Many times engineers are rightly criti- 
cised that the estimates are revised so many times. I know some of the 
Chief Engineers who deliberately do this under-estimation with a full know- 
ledge that it has to be revised soon. When I questioned them about their 
dishonesty in this regard, they promptly replied that if it was correctly 
estimated, it would never have been passed by the Finance Department. 
If that is the state of affairs, what can you expect? It is also true that 
many of our estimates are made without any proper study— whether it is 
the cusec. or the calculation on strength of structures or the financial back- 
ground. May I suggest that our Chief Engineers should be told that after 
preparing the final estimate, about 15-2096 should be added for mere 
ignorance and J am sure the estimates will be about right. 


The Government should take advantage of the Institution by entrust- 
ing the investigation and consideration of important problems through the 
Institution’s committees which consist of both officials and non-officials. 
The Government can grant funds to the Institution toward the expenditure 
of preparing such reports. The Government Chief Engineers usually 
appreciate the value of reports coming from a representative body like the 
Institution. The Government engineers in high position should consider 
it a privilege and an honour to sit by the side of their junior members in 
committee meetings of the Institution for deliberation on technical matters. 


Engineer-contractors 


On occasions such as this, the new President speaks more on the sub- 
ject he is familiar, in which from his own long experience he is considered 
as an authority, and hence I must express myself at length on the roll of 
private enterprise and contractual relations in the execution of Five Year 
Plans. In doing this I may be excused if I have to repeat what I said on 
this subject in a Seminar at New Delhi. It is suggested and it will be un- 
parliamentary, if I say that the Government can save the middle- 
man’s profit by doing away with the ready-made organisation and 
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machinery of contractors' agencies, who can deliver the goods without 
much trouble. In my 50 years of experience as a civil engineer and a 
representative of a contractors’ firm of capitalists—and as a matter of fact, 
I am a very practical engineer—I had to come across all kinds of engineers 
and administrators over and above my huge administrative staff and I am 
proud to say that I had the art of managing all of them. In doing that I 
got to know a very good cross-section of humanity and temperaments of all 
kinds. Many years ago, the profession of contractors was in the hands 
of a few competent mistries employed by some capitalists. When we look 
at many historic old buildings, we must say that they did their job very 
well. 


It is often forgotten that the profession of contractors has advanced 
considerably during the last 20 years, and in it today there are all kinds of 
talents for design and execution. It is these talented and experienced 
persons who are not usefully employed by the authorities of projects in the 
public sector or by the employers of works in the private sector. There is 
no harm done in consulting contractors' engineer before the specifications 
and drawings are drawn up and detailed plans discussed freely. This, if done 
well, will ensure that the project that is to be carried out is based on sound 
economy and good engineering. This is the common procedure in many 
foreign countries in the case of large projects. Unless the contractors are 
trusted and taken into confidence, it is always a tug-of-war between the 
contractors and the employer's engineers, each trying to out-do the other. 
This results in increased cost of construction. 


It cannot be denied that it is so and it will be impossible to carry out 
large projects without the help of contractors; hence it is high time that 
this important aspect of the construction industry is kept in the forefront 
and receives its due place in the planning and execution of the Fourth 
Five Year Plan. 


When we are short of so many things, it will not be prudent for the 
authorities incharge of projects not to use the services of the trained and 
skilled personnel of the contractors' organisations for any reasons what- 
soever. If there are any shortcomings in these services, they have to be 
improved and put right, by guiding them correctly and encouraging them. 
If the contractors can relieve the authorities of most of the anxieties of 
execution of a project, it is to be always welcomed; those incharge of 
projects can then devote more time on so many other things they have tc 
do, on so many problems of design and for the development of the project 
after its execution. If the Government staff are free to think, they can 
always apply their minds on how to economise in the design and cut down 
costs, : 


The biggest single problem of the construction industry at present is a 
fair and equitable standard form of contract agreement. The absence of 
such a standard form of agreement results in disputes and national losses. 


5 
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The present standard forms of contract are generally based on those 
which were in vogue before the country became independent. Forms 
which had been evolved by the ruling power were obviously designed to 
suit the administrative set-up which prevailed at that time. The contractor 
was treated as an inferior party and not as an equal. The entire approach 
in all thé conditions of contract was of suspicion and mistrust. 


Although the country is now independent, the contract conditions have 
not been radically altered or modified to suit the present-day concept of 
a democratic society. The general approach of suspicion and mistrust still 
continues, and in all public sector works, the conditions of contract continue 
to be one-sided. Economy in the construction industry can be achieved 
only by keeping good contractual relations. 


It is essential that a contractor is treated as an equal partner in every 
form of contract and given the respect which is due to him. All the condi- 
tions which favour one of the parties must be removed and made equitable. 
No authority should be given absolute power to take a decision against 
which there is no appeal. A decision taken by an engineer should be 
subject to review, where necessary, by the next higher engineer authority 
or by arbitration and there should be no interference from any non-techni- 
cal external agency. The approach should be of mutual trust and 
confidence. 


Considerable progress has been made in the formation of a standard 
form of contract agreement as a result of agitation by the Builders' Asso- 
ciation of India for the last 24 years, and it is about to be finalised. Several 
Government departments bave also formed Special Committees for the 
same purpose. The Builders' Association of India has produced one such 
document. 


The change-over from the present ‘bureaucratic’ form of contract to 
those which eliminate one-sided and unworkable conditions may, during 
the period of transition, cause some difficulties, as it will necessarily involve 
a change of mental outlook ; but the situation will have to be faced with 
courage and confidence. The conditions which will be brought about 
thereafter are bound to be satisfactory and will more than justify any 
initial hurdle which may appear during the process of evolution. 


It is very common to see on heavy projects the big books of 100% 
specifications, rightly named as 'the Bibles' of the project. It is amazing 
to find that in contract agreement all kinds of labour amenities are to be 
provided strictly according to Government Labour Laws, which are very 
prominently absent in Government works. I can quote many instances 
of colossal waste of money by unnecessary, strict, unworkable and some- 
times wrong specifications. 


Very often, due to unnecessarily strict and wrong specifications only 
a few tenderers quote, sometimes none quote at all, with the result that the 
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owners are forced to do the work departmentally which cannot be always 
economical. Considerable loss occurs on the provision of supervision for 
lack of trust on the contractor by the employers. For example, if the 
employers have 12 supervisors, the contractor has to employ another 12 or 
more to match them, which is entirely wasteful. 


The distrust of the contractors is not the only factor that makes the 
project more expensive, but it may look strange that the distrust of the 
owners or Government engineers by their superiors is also an equally 
important factor in the increased cost of the project. Due to this distrust, 
the Government’s or owners’ engineers are nowadays very reluctant and 
afraid to exercise their own independent powers legitimately or properly, 
because they are afraid of being suspected by their superiors. They shirk 
to perform their duties, and in trying to do that, they do not hesitate to put 
the Government to loss and also to cause injustice to the contractors. 


Such a frustration of Government’s and owners’ engineers is a great 
tragedy in the present administration of India after the independence. 


There are other reasons also for this frustration. ‘Over-centralisation’ 
must give place to ‘de-centralisation’.. There should be no interference 
from administrative, financial and audit authorities or from politicians. 
These factors result in delay of decisions, which, in turn, causes delay 
in payment and consequently increases construction cost. Power must be 
delegated to the engineer officers, and they must be left free to exercise 
initiative and judgment if works are to be executed speedily, efficiently and 
economically. 


Sir, Т am not giving away any of your secrets when I say that due to 
your broad outlook and policy of giving full freedom to the defenders of 
our country without any political interference of any kind, we have dealt a 
crushing blow to our enemies and have brought fame to our Motherland. 
As you had full confidence in your Generals. may I request you, Sir, to 
have confidence in your engineers and allow them freedom in the dis- 
charge of their duties without any interference of non-technical persons ? 
I have no doubt, if that is done, there will be considerable saving in our 
financial layouts and quicker results in all our national undertakings. 


The present concept of audit is outmoded and must be done away 
with. The present system should be replaced by a more rational one which 
does not result in delays in payment, with consequent increase in costs, 
slow down of progress of works, and so on. 


The detailed cost of departmental work is very often not correct, or 
not produced at all. Sometimes fantastic figures are given which are too 
good for belief and if the details are challenged, these are not produced, 
because the costing never shows all the items of expenditure which has 
to be incurred and which the Government has also undoubtedly incurred 
but not shown. 
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The department should consider the contractors as a part of the Gov- 
ernment organisation ; and if they give their co-operation at all stages and 
do not adopt belligerent attitude, good results can be achieved. 


During the pre-independence days, the contracts were based on a cer- 
tain concept of ‘contractual relationship’. It must be known to many that 
this relationship had often given the contractor the facilities not to provide 
апу supervision at all, and the work was managed by the owners’ super- 
visors, who also prepared the bills and looked after the interests of the 
contractors. After independence their concept should have completely 
changed. But unfortunately, though it is considerably minimised, it has 
not fully changed. I will briefly touch here upon this aspect. We usually 
hear about corruption in the works of contractors. Мо doubt there is 
some truth in this observation, but does this not prevail in other business 
also including the Government Departments? At the same time, it must 
be admitted that the execution of works by contract offers less chances for 
corruption than when handled departmentally. In the works executed by 
contract, opportunities are few ; but in the departmental works, it opens up 
all venues such as purchase of material and machinery spare parts, and 
all kinds of stores, fixing up of labour and transport contracts, and other 
items of supply for departmental works. 


I lay great emphasis on the honesty and integrity of engineers. 
Honesty does not rest only on financial considerations but it includes 
dishonesty of purpose. When you know that some designs or proposal is 
definitely not practical, wasteful and un-engineering, and do not come 
forward to express it but say “Үез Sir, this is wonderful and the best of all 
other proposals’—that is the ‘father’ of dishonesty. 


Our profession is an easy and convenient target for accusations of 
corruption and malpractice. The main reason is that the engineers by pro- 
fession have to handle large sums of money than in any other profession. It 
is not the monopoly or birth-right of any other individual to give a sermon 
on the honesty of our contractors' engineers. I am glad to say that this 
evil amongst engineers is not greater, perhaps much less than in the other 
professions and commercial establishments, where the number of such occa- 
sions may be less but amounts involved are much larger as compared with 
the engineers’ vocation. It is amusing for me sometimes to hear from a 
top level man the virtues of honesty when he himself had a doubtful 
reputation. It sounds like 
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I can speak for many hours on this and the subject of contracting but 
I hope the above will be enough for this occasion. 


Due to the length of my Address, I have not touched upon the vary 
important question of Housing in the Fourth Five Year Plan. 
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It is a fashion amongst the Presidents of the Institution, in trying to 
out-do his predecessors, to form all kinds of committees—both practical 
and non-practical—on various matters as soon as he occupies the ‘throne’. 
I have noticed that so marry of them were just born and died as soon as 
or before his term of office terminated. My submission is, Ladies and 
Gentlemen, that the President should take care that his enthusiasm to do 
something spectacular should not become an object of ridicule for the 
Institution. I do not propose to compete with them but shall try to con- 
solidate or revive many of the useful committees and produce results with- 
out any more additions. 


The President has the misfortune to receive much unsolicited and 
free advice as to how the Institution should be run. Many academic or 
theoretical ideas are given which cannot do much good nor can they be 
put to practice. 


It was amusing to read a few years ago the statement of a non-techni- 
cal Chief Minister in big headlines that he had to decide whether to save 
the dam or the capital city; he did not know that if there was no dam, 
there would have been no capital city | 


It is also a fashion with the distinguished guests, both of the State and 
the Centre, to advise that the Institution should do this and the Institution 
should do that, though the realisation of many of these ideas lie entirely 
within the power of execution of these august individuals themselves. The 
Institution is after all a stone building and ruled by the Council members. 
It is often not realised by many of our Council members that any criticism 
and suggestion apply to themselves and they themselves should come 
forward to help and put it right. 


It is usual with any Association or Institution that the President 
should make his ‘Statement of Policy’ when he assumes office. This was 
not done in the past in our Institution, but I shall take the lead in this 
matter, 


I declare that: 


(a) To any problem or duty that the Government or other public 
bodies may call upon the Institution to advise, the Institution 
will give its full co-operation. 

(b) The Institution will not consider anything more important than 
making every kind of sacrifice and doing services for the 
defence of the country. 


(c) I declare that I shall guide the Institution wisely but firmly. 


(d) I shall help the Students of the Institution, who are the back- 
bone of the Institution and our profession, in all their diffi- 
culties. Their cause shall be my cause. 
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I shall try to visit as many Local and Sub-Centres as possible, 
if not all, irrespective of my time and expenditure to me, as I 
do not consider myself too old for this purpose. I feel that 
such personal contacts with the Centres must be kept by the 
President. 


This Institution will take concrete steps to make our Govern- 
ment discourage non-technical persons from being appointed 
or given charge of any technical undertaking, where it is the 
legitimate field of work of the engineers. 


For this, the Institution will try and help members seeking 
election to the Lok Sabha and the Rajya Sabha as far 
as possible. 


The Institution is not the President’s personal property, and as 
such I shall serve the Institution not as its master as President, 
but as its humble servant. 


In matters connected with the administration of the Institution, . 
through the Council, I shall not make compromises merely for 
the sake of peace but shall do whatever is fair and just. 


I shall repeatedly impress upon the Council members that all 
matters should be decided only on the principle that what is 
good for the Institution should be done. 


I shall keep on reminding the Council and all members that 
they should always consider the Institution bigger than any 
individual, however big and important. 


Finally, Ladies and Gentlemen, may I ask you to rise and declare with 
one voice and assure our distinguished guest that we all engineers will 
carry the fight on behalf of the nation to the last drop of our blood and 
carry out any duties that he may call us to perform. 


JAI HIND 


VISION FOR THE FUTURE—THE INDUSTRIAL 
INDIA OF VISVESVARAYA'S DREAM * 
Dr. T. Sen 
Honorary Life Member 


The Institution initiated and established in 1957 this Lecture in memory 
of Sir Mokshagundam Visvesvaraya, one of the greatest sons of this country, 
who apart from his outstanding accomplishments in the field of engineering, 
played a great role in consolidating and promoting awareness of the problems 
of industrialisation in the betterment of its communities. During these eight 
years, eminent men and specialists have, with thought and study, undertaken 
the task of delivering this Lecture. This task has fallen on me now and it is 
indeed an onerous one. But I have accepted this assignment with all 
happiness, for it has given me a chance to associate myself with the memory 
of this great man, a freedom-fighter in more than the accepted meaning of 
the term, whose wisdom and strength, conviction and courage, vision and 
understanding, have ensured for him an immortal place in the foundations 
of the integrated structure we have aimed at through our successive Five 
Year Plans. А 


The edifice of national life seeks in constant demand architects to elaborate 
its innumerable, and rather elusive, elements and to bring them together into 
an organic balance. Ours is a comprehensive society with many castes and 
creeds, ideals and aptitudes. Its professions and ways of life are as diverse. 
The evolution of a morally free, physically fit, harmoniously developed 
autonomous whole out of this diversity has been a challenge from the time 
man began to shape nature to his own needs. Kings and common men, the 
wise and the valiant, alike have set themselves against this immense challenge, 
sharing their beliefs and experiences in the moulding of this myriad-faced 
soclety into the one ‘individual’ of their dream. And it is in this awesome 
background, in a time of great moral and material want, hidebound under 
an alien rule, that Visvesvaraya commenced his great task of reconstruction. 
building a new and better India, which could show itself up in the community 
of nations. Untouched by politics, he gained, through selfless work, the 
warm affection of his countrymen and others. It is just this unanimity which 
gives us a glimpse of his stature and personality. Brilliance and intellect 
brought to his work a high moral content in which favour and special pleadings 
found no nourishment. He sprung, as he did, from a traditional Hindu 
family, as if predestined for a unique mission, which took him into careers 
wide and varied—engineer, author, economist, industrialist and statesman. 
He fought passionately and tenaciously whatever the cause was, fostering truth 
into the still young institutions of his day—an inestimable service which he 
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carried out with dignity, brilliance and generosity, melting the distrust between 
individuals and winning many friends not only for himself but for the country. 
He was no doubt an engineer by profession but he was something much 
more. А new and profoundly felt feeling of community bothered him. In 
the consciousness that full life was a dream in the conditions that prevailed 
and hunger and deprivation took away the better part of men, he was 
convinced that his own mental attitude and the springs of action underlying 
his approach to tackle these problems in the country needed metamorphosis. 
Survival and success depend on exceptional moral and physical effort. They 
do not come about without effort. 


War on hunger and poverty need as much engineering as war for expan- 
sion. Fresh desires and new ambitions require for their fulfilment persistent 
and devoted regimentation to these precepts: hard work, planned discipline, 
aimed efficiency, courtesy and service. "These are also the qualities essential 
for harmony and unity and cannot be acquired without preparation or training. 
In this sense, every effort, irrespective of its description, needs the 'engineer' 
in every man, to bring out his working power, sense of duty, and prospects 
of self-sufficiency and success. А common slogan of the West to which 
Visvesvaraya attached the greatest importance was ‘Tf you do not work, 
neither shall you eat'. Here lay his philosophy. 


There are many ways open to the engineer to help himself and the others 
around him: То quote Visvesvaraya, In the present crowded state of the 
world, sound habits and good behaviour are indispensable for every community 
to constitute itself a body of successful business men. The average citizen 
will learn from experience that what keeps him in sound health and prolongs 
his life is organised planned work and disciplined habits. 


Regular hours of work, punctual attendance to duty, standard business 
habits, appreciation of the value of time are some of the practices which help 
to improve the individual's chances of attaining a prosperous, carefree, healthy 
life. 

Natural intelligence and capacity may be high or low but they have to 
be further developed by ОИ industry and willpower to obtain their 
due reward. 


Success in any profession or trade is due largely to the capacity, individua- 
lity, integrity and foresight of the person who attains it. Man's success in 
life depends on man's own exertions. Most shipwrecks in life, perhaps all 
which are not caused by accident, occur because people follow pleasure and 
avoid pain. А man whose maxim is to seek pleasure and avoid pain is sure 
to go to the wall. Mastery over pleasure and pain is the basis of any perma- 
nent and well deserved success in life. It is the stamp of dignity that moral 
actions bear: it is the indispensable condition of a great man's greatness.' 


4 


THE NINTH SIR M. VISVESVARAYA LECTURE 73 


The label ‘engineer’, in the above contexts, is, so to speak, the birth 
certificate of a man of work—his identity card. The distinguishing qualities 
expected of each such engineer have been laid down on the basis of academic 
attainment or practice and convention and as such, have become to be regarded 
ag authentic. The active spheres of each, though prescribed, have been 
shrivelling into 'indistinguishables' in the ocean of the present-day scientific 
and technological race. 


Today, technology nourishes us. The immensity or the want of products 
and luxuries produced by rational scientific and technical results keep us 
either in peace, or baked and boiled in turmoil. We want, as developing 
countries, to become industrialised, mechanise our farms, and escape starva- 
tion on the one hand, and to fight an aggressive enemy on the other. We 
look to men, engineers, to arm us with the necessary material abundance or 
the operative means of force accordingly. While we accept peace and disarma- 
ment as most vital for co-existence, we cannot desist from our minds the 
need for disastrous weapons and techniques, the breeding ground of all 
catastrophe. In the approach to either of the summits, we need technical 
ability, and a slip here may well mean a fatal end. 


Man today is well aware of his needs; he knows that to survive with 
dignity he must build up a conscious understanding of the good and bad of 
technology. 


The developments in the technological world of tomorrow are made 
by Ше engineer of today. In his public assignments, the engineer's responsibi- 
lity is enormous, his field of activity broad. He must be more than a pure 
technician to be truly successful. He must deal with people and direct them, 
to make his contribution to the building of the human spirit He must 
shoulder the burdens of an outlook that generate strength and grandeur not 
only in the discovery of facts but in their application ; not in receiving but 
in giving; he has to continually regenerate contemporary knowledge and 
technical skills to bale out drudgery and insufficiency ; and he must optimise 
for a social end an economic and workable answer. 


War or peace, no matter, men have to live, and to live, they require 
contrivances which can give them food, shelter, clothing and protection. 
Military forces or civilian agencies cannot operate in a vacuum. They have 
to be backed up by an integrated national effort. What is of ultimate 
importance is the quality of engineer-support the nation can provide. Just 
as it has to face emergent demands for its preparedness in the case of war, 
the society has to protect its codes, patents, safety, health and economic and 
social machinery in times of peace. The growing inability of the lay public 
to assimilate the advances and the validity of technical achievements that 
are being thrown out in an unending measure has placed a weighty burden 
upon sclentists and engineers. In this background, it has become obvious 
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that it is the engineer's responsibility to contribute his professional competence 
towards the solution of society's problems. The engineer, in this task, cannot, 
just have the role of а mere consultant. Exercise of integrity in this role is 
not merely a question of technical insight or accuracy. The engineer needs 
to develop an awareness of the social forces, the humanities and their relation- 
ship to his own field of work. Не must have active participation in the 
affairs of the neighbourhood or the nation ; his responsibility in the protection 
of the nation's heritage of integrity and morality is more than casual. Over 
and above the requirements of the country's laws are his obligations as the 
good neighbour, the helpful colleague and the practicing professional. In 
summing up, I am tempted to quote from our Code of Ethics : 


"Many facets of life elude definition and ethics is one such, for ethical 
enquiry is by no means the product of a passive observance but something 
which we cannot claim to know until we have made it a part of our own 
experience. And yet we seem to be familiar with its concepts when we 
characterise questions of right or wrong, of personal responsibility and social 
action, of human and moral values, of honesty and justice, of courtesy and 
fidelity, of knowledge and enterprise, of honour and dignity, of competition 
and obligation—all ingredients of an intellectual concept we talk of as 
‘integrity’, the keystone of professional conduct. Do we then discern that 
ethics means tenets of professional morality, or is it a superabundance of 
legalistic documents that try to compel observance of such tenets? In neither 
indeed seems to be the answer. Its vision is simple and its purpose sanctified 
—to remove the blinkers of unhealthy functionalisms, self-interests and 
delayed and differentiated reciprocities and hold fast the fundamental values 
of altruism, generous thinking, tolerance and understanding in the pursuit 
of professional disciplines in whose fertile soils the seeds of many an effort 
can flourish to do the highest good to the largest number. 


‘The task of ethics’, said Jacques Maritain, ‘is a humble one but it is 
also magnanimous in carrying the mutable application of immutable moral 
principles even in the midst of agonies of an unhappy world as far as there 
is in it a gleam of humanity. 


This is the picture of the engineer that I have in mind. In short, the 
engineer is both the product and producer of our exciting times. 


He must therefore be equally in readiness to cope with the escalating 
tasks stemming from sudden aggression, and expose and acclimatise himself 
to the uncommon—elevated altitudes, intense colds, burning deserts, bleak 
and desolate forests and rugged mountain terrains to keep the wheels and 
weapons of the army going. It is a truism that in peace a nation has to 
prepare itself for war. Restive neighbours on our borders and an ominous 
unabated build-up of hostile forces on the rampage have forced the nation 
to make the abstract a truism, an immediate and vital part of her national 
plan. 
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He is therefore called upon to match up his efficiency and operational 
fitness to the modern mechanised army not only as an engineer but as a 
gallant soldier as well. Maintenance and repair of equipment unheard of a 
few years ago, and balancing the intellect to understand equipment that are 
progressively getting sophisticated in design, construction and functional 
ability have needed more than his own brains. With the equipment we have 
today or are likely to have in the future, tanks like the Centurion, the 
20-pounder (British) guns, the L-70 (Swedish) with associated radar equipment, 
the new types of miniaturised and transistorised wireless sets and counter- 
weapon surveillance radars, technology in the army has advanced rapidly. 
This trend is bound to continue unabated in the future as well with the 
introduction of guided missiles and such other newer weapon systems. Аз 
an age of electronics, engineering skills and techniques have tended to become 
highly specialised in nature requiring specialisation not only in engineering 
and technical skills but in management methods, to be able to meet the 
challenge of the rapidly changing technology in warfare. 


The gallant infantryman, the dashing tankman, the game gunner, the 
ubiquitous sapper and the steadfast signalman can fight or function when 
armed with engineering skills. The craftsman engaged in making and mend- 
ing the weapons, the tanks, the guns, all required to serve the nation, cannot 
go without engineering. 


The development of integrated defence systems has come about over 
the last decade and few have realised their importance or even their existence. 
Their appearance has brought new importance to many sciences and even 
fathered some new ones. Air defence in the present world is no longer an 
art where a country's defence to attack is decided by conferences and discus- 
sions between high ranking officials. The fact is, men just cannot think of 
all the possibilities and plan accordingly. Nowadays computers and electronic 
brains have come of age in all large and some not so large countries of the 
West. The defence programmes are fed into these and the results are opti- 
mised so that the most power is obtained for the least cost to the country 
compatible with the complete destruction of the enemy before the country can 
no longer carry on effectively. The results are then obtained in the form of 
where to put bases, what type of equipment to buy, and the specification 
thereof, when to buy, whether to use missiles or aircraft or a combination 
of these. PERT, a method of scheduling operations for a project, was 
specially developed for the Polaris submarine and allowed it to go into service 
two years ahead of what would have been possible with normal methods. 


To do these, the defence planner has to turn to his intelligence sources, 
from whose data a list of the enemies, forms of air attack, and the numbers 
of each of the weapons he possesses are made. Here the need for accurate 
intelligence becomes vital and can save a country millions a year. Therefore, 
for the successful appreciation and execution of engineer tasks—these broadly 
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fall into three categories: in the battle area; in the communication zone 
leading up to the battle area; and in the base which supports and sustains 
the latter—engineer-officers must understand and know tactical concepts of 
battle fully, in addition to being sound professional engineers. With the cost 
of weapons spiralling, non-integrated, haphazard and prejudiced decisions of 
men other than the engineers cannot just be afforded. 


I have drawn attention to this manifold nature of engineering as I have 
described so far and which I have continued to elaborate further, not only 
ав a fascinating field of study but to render some background concerning the 
need for the formation of special professional groups in these fields in our 
own country, specially when we have given the utmost priority to defence. 


There goes hardly a day without a report giving attention to current 
achievements in medicine. Such achievement has been the result of coordina- 
tion and application of engineering thinking and technology. Some of the 
advances that immediately come to mind, to mention but a few, аге: (1) the 
development of artificial pacemakers for the heart and other organs; 
endoradiosondes, f.e., small radio capsules employed for telemetering informa- 
tion from various portions of the anatomy of а human under near natural 
and hence physiological conditions (a recent and particularly spectacular news 
report contains an account of an effort to learn about the nature of fotces in 
the mouth when chewing, drinking and swallowing. А group of American 
workers are said to have equipped false teeth with minute radio transmitters 
which deliver a signal each time two spots of gold on the chewing surfaces of 
two opposing teeth come together. These signals are then correlated with 
the indications upon an electromyograph (muscle activity meter) attached 
to the skin of the jaw); (if) the artificial limbs and their control systems 
developed in Russia; (iii) the measurement of the electrical activity of the 
heart and the brain through the media of the electrocardiograph and the 
electroencephalograph respectively and notably the impact of the latter on 
brain surgery specially with regard to the location of the foci of lesions and 
tumours ; (iv) electronic analogues of physiological function ; and (v) digital 
computers as an aid to processing and interpreting data of a scientific and 
clinical character. The accomplishments mentioned here have created the need 
for trained persons of a special type and a new breed of engineers has been 
emerging in the fertile areas oversea where virtually all of the vital advances 
are being made. The appellations by which such engineers are known are 
varied, the most common being ‘biological engineer’, ‘bio-engineer’ and ‘bio- 
medical engineer. It is becoming evident that a demand exists in our country: 
as well for engineers of these types and there is a case for the study of 
biophysics and bio-medical engineering in our institutions. 


Engineers and doctors are taking advantage of the latest technical deve- 
lopments in control engineering and applying new techniques to the design 
of artificial arms. The most advanced artificial arm in the world will soon 
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be undergoing its final testing trials. This artificial arm, or prosthesis in 
medical terminology, will be an electronically controlled electrically driven 
device, motivated by signals from the surface of the skin. Several similar 
projects are being carried out in other countries. А miniature transmitter 
is being developed which will telemeter the muscle output through the skin 
without the need for surface electrodes. In yet another system, myoelectric 
signals from the wrist flexors or extensors are used to switch on the control. 
Work on the development of a new electro-pneumatic valve, and a simplified 
mechanical layout for the pneumatic system are said to be in progress. 


Attention has not been limited to these. Designs are in the offing for 
artificial hands which will have several movements, and look similar to the 
human hand. A hand which will open and close four fingers together and 
move the thumb independently has already been developed. 


The artificial arms do not represent the limit of necessary cooperation 
between doctors and engineers. In fact, the servo-arm has attracted many 
workers, often working away from patients and from other required profes- 
sional disciplines. In the last fifteen years, we have seen abroad the medical 
profession accept engineers as equal partners over a wide range of activities. 
Several schools of medical engineering have grown up as a result. There is 
one at the University of Strathclyde, financed with a large grant from official 
sources. This is looking at the mechanical behaviour of skin and tissue and 
at the mechanics of walking as examples. The University College of London 
is investing a major effort in the control of artificial limbs. Loughborough 
has a large grant to investigate the anthropometrics and needs of wheel-chair 
patients. 


The papers read at the gatherings of some of the biological engineering 
societles in the West have displayed a wide range of activity, which include 
artificial kidneys, heart-lung machines, radio pills transmitting data from 
within the body, prosthetics, measuring techniques, breathing machines, indi- 
cating the limitless extent to which engineering can coordinate with medical 
science in the welfare of mankind. 


Industry has not failed to take note of the tremendous potentialities of 
medical engineering—a better name than human engineering, an Americanism 
for ‘ergonomics’. 


The development of infrared for both military and commercial applica- 
tions received impetus during the Second World War. The history of infrared 
dates back to 1800 when Sir William Herschel, the famous astronomer, coined 
the phrase ‘invisible light’. The term infrared is used to refer to the portion 
of the electromagnetic spectrum between the visible region and the microwave 
region. All objects at a temperature above absolute zero emit infrared 
radiation. This radiation increases as the fourth power of the absolute 
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temperature. The temperature of such items as rocket motors, jet engines 
and furnaces makes them suitable for infrared radiation, 


At the present time, the use of IR for detection is drawing the most 
attention and poses many challenges for the young mechanical engineer. IR 
field occupies the same position that radar did at the beginning of the 
Second World War. 


The practical use of infrared is still in the pioneer stage, and in the 
opinion of many, it has a ‘bright red future’. The potential of infrared 
utilisation is unlimited, and many new applications will be evolved during 
the coming era of technological progress. Infrared principles are used in 
spectrometry (identification of chemical compounds) ; detection (missiles and 
objects in space); photography (infrared film); space navigation; weather 
forecasting ; stabilization of space vehicles; astronomy; process-control 
applications ; pyrometry ; and fire-control systems. 


The infrared field is а combination of physics and engineering. It has 
required the services of many types of engineers and scientists and offers 
challenges in many fields. 


When we look at the buildings around us, or at the bridges and towers 
which abound in every big city or hear the drone of a jet plane, we are 
viewing the accomplishments of a score of different types of engineers, perhaps 
the devoted efforts of several thousands of them. The street we walk upon 
was laid out by the civil engineer, its construction planned by another 
engineer. Bridges and water towers are similarly the construction of one 
group of engineers, erected by another group. The airliner is designed, tested, 
and its development supervised by hundreds of engineer specialists qualified 
in that particular field. 


The unbreakable plastic plate or ceramic on your table is the brain child 
of chemical and ceramic engineers. From the toothbrush to the spaceship, 
from the typewriter to the automobile, the bands and brains that perfect each 
new technological achievement are the hands and brains of the engineer. 
What then, is meant by the word, engineer ? 


The engineer as we know of old was a rugged outdoorsman who erected 
bridges possibly without plans or without being bothered with the period he 
Occupied to do it. Today in real life, the engineer is the partner of the 
scientist in the tremendous technological race of our times. The work of 
both is closely knit and interrelated, and civilisation cannot progress with 
just one and not the other. 

A US. Presidential Commission on Scientists and Engineers defined a 
‘scientist? as one who seeks to extend the boundaries of knowledge. The 
‘engineer’, on the other hand, has the task of combining the knowledge of 
science with his knowledge and awareness of the needs and limitations of 
human society to develop and create new things for human use.' 
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"The scientists and engineers form the team that paces today's technology. 
In science lies the foundation upon which the engineer builds towards a goal of 
the utility; comfort and advancement of man. The engineer is concerned 
with machines, the environment in which they operate and the men who 
work with them and to effect their control.’ 


2 


“The profession of engineering, concludes the Commission, 'has thus 
become one of the most important in modern society. Our civilisation would 
deteriorate, would become too weak to survive without the work of the 
hundreds of thousands of trained men (and the too few women) who create 
new and useful products, who envisage, design and build great factories, 
intricate communications, power and transportation systems and vast irriga- 
tion, navigation and flood control products....... x 


While basically the scientist is a thinker and discoverer, the engineer is 
the man who has to harness the discoveries and formulas enunciated for 
practical utilisation. In fact, the tremendous upsurge of technology has 
brought about the need for a new group of 'technical managers' to bridge 
the gap between the scientists’ laboratories and the more practical world of 
engineering. An example of this is nuclear energy, which was brought from 
the laboratory just during the Second World War and in a matter of less than 
two decades was ready for use to propel ships and light cities. When we 
contrast this with the steam engine, the principles of which were known to 
Greek scientists centuries before the birth of Christ, we know that it did not 
find, practical and large-scale use until over 1,800 years later. The present 
advances have been shortening the technological lead time, rendering keeping 
abreast of the latest discoveries and their possible uses almost impractical. 
For this reason, the scientist-engineer has forced himself as a key member of 
major industries and government development agencies in advanced countries. 


Going back to engineering alone, we find many specialised areas; yet 
there is still a wide range of different types of jobs an engineer may perform— 
one may be a research engineer, another a design engineer, yet another a 
production engineer, and the fourth a maintenance engineer. 


All these above functions are different though interrelated, yet all these 
engineers described may be mechanical engineers. 


It may not be out of place to mention here that the technological world is 
opening its vistas to newer and newer engineering branches. Apart from the 
accepted major category of engineers, yiz., civil, mechanical and electrical, 
and the other major groups, Le., materials engineers, automotive engineers, 
petroleum engineers, and sanitary engineers, included in all the above broad 
categories are many gradations—for instance, materials engineers may include 
engineering fields some of which, such as nuclear engineering, are bound to 
metallurgical, plastics, and ceramic engineers. There are also many other 
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became major segments of the profession transforming it in years to come. 
Just a few of the other specialities are marine, architectural, acoustical, 
cryogenics, welding, industrial and heating and air-conditioning. * 


All industries, large and small, need engineers, but the major future 
opportunities for large-scale engineering employment lie with the so-called 
'growth' industries. What I imply here is, these are industries dynamic in 
nature which, over a decade or two, will tend to double or triple. In almost 
every case, the growth industry has to have its growth and stepping up in 
the shelter of advanced science and engineering. 


In today's hectic race, brand new fields have been coming into existence, 
beckoning giant industries in a matter of ten to twenty years. One instance 
is electronics. The fabled transistor; the miniature communication systems 
that send signals back to earth from 22,000,000 miles in space ; the computer ; 
the television—all are products of electronics, an industry that was almost 
non-existent in 1945. Other such fields already are on the horizon. One 
well publicised is the nuclear field, but an example of an even more infant 
industry is ‘radiation chemistry’, a field that has born of a merger of nuclear 
and chemical sclence. One of the major future uses of this branch, for 
instance, will be to irradiate food to make it possible to keep it almost 
indefinitely in or out of a refrigerator without spoilage. Although most of 
its promise lies in the future, radiation chemistry is of use even today. Ап 
instance is the irradiation of plastics. 


Each industry employs a wide range of different types of engineers over 
and above the engineers with specific training in the field. For example, 
the aerospace industry needs a large number of aeronautical engineers, but, 
in addition, it also requires mechanical engineers to design machine tools 
linkages, controls of á missile fin surface, or a landing gear; civil engineers. 
can apply structural principles to design not only missiles and spacecraft 
launch emplacements, but the structure of the vehicle itself. And just about 
every type of engineer from the materials specialist to the electron-electrical 
designer has a vital role in this combination. 


Similarly, the oil industry naturally looks up for engineers from geological 
and petroleum or mining engineering specialists. However, it too requires 
civil engineers to supervise design and construction of pumping systems, 
storage facilities, cracking plants and the other auxiliaries. In the chemical 
field, chemical engineers are likewise supported by such specialists as electro- 
nic engineers. In this case, the electronic engineer may be required to monitor 
a process control system or to automatically run many chemical operations, 
right up to the complete control of a major chemical process plant, 


This brief discussion will indicate how varied and flexible engineering 
can be. I have also made just a mention of the tremendous future possibili- 
ties of engineering particularly in the continuing influx of brand new industries 
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to serve war and peace alike. One may ask, wherefrom can engineers for 
such industries come? The answer is that new types of engineers cannot 
be trained in a short time in colleges, since in most cases, the colleges will 
not have been themselves aware of what will be required for a new and 
previously unknown technology, and also because of the lack of modern 
equipment which generally needs to be imported from abroad. 


Let .us consider electronics, for example. Electronics is related to the 
theory involved in electrical equipmént. But the products turned out by the 
electronics industry differ radically from the heavy electric generating equip- 
ment, conventional motors, radio tubes, etc. turned out by the electrical 
industry. Electronics produces the highly versatile computers, solid-state 
semiconductors, and other sophisticated equipment as are used today. Thus 
the electronic engineers must cope with a whole range of new problems other 
than those faced by engineers in conventional electrical firms. 


But as electronics shaped up as a separate industry, it had perhaps to 
draw upon the young-in-heart, adventuresome engineers from other fields— 
electrical, mechanical, etc.—who desired a change and a chance to work in 
a new, challenging industry. Where, then, will engineers for radiation 
chemistry come from? Again not from specific ‘radiation chemistry engi- 
neers’, but from chemical engineering, nuclear engineering, and other related’ 
fields. It is this potential trade-off that again renders engineering a versatile 
field, one in which the engineer with capacity, intuition, ability and drive “has 
the chance to ‘get out of a rut’ into something paying and exciting. 


An early form of army .engineer was Ramses I's Superintendent of 
Works in the fourteenth century before Christ; army engineers had built 
the pyramids 1,500 years before. that. It was not until 1818 that engineers 
in England broke away from the military sphere and established the Institution - 
of Civil ‘Engineers. They styled themselves civil engineers because they: 
wanted to proclaim their new status—they were no longer connected with. 
the military. - i І 

^ In America, the Corps of Army Engineers was established by the Con- 
gress іп 1802: when West Point was begun. The engineers ran West Point , 
until 1866. "With the founding of the American Soclety of Civil Engineers , 
in 1852, engineers and greater specialists became available ; mechanical engi- ` 
neering took on a separate identity, and was followed by. р chemical, 
electrical, aerospace, materials, and- others, 


During the Second World War and after, онай аш fad 
all the glamour. -The war fliers made anything connected with aviation 
attractive. Aeronautical engineering treads on a number of. 008 and 
the wide field has never been saturated. © It still Isn't. 


NOHetheless, we'require highwa 5; hydro projects and ‘airfields, Ta 
again call for construction of bridges, sewers, water channels, ‘teléphone lines ' 


- 


6 > 
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and atructural work. These all but spell out the civil engineer, the structural 
engineer, and so on. We know that civil engineering is required in our 
everyday life. Every. piece of land has had a civil engineer either walk over 
it, or plot out parcels of land for the use of people. 


Every construction first sees the light of the day on some civil engineer's 
drawing board. .It is he who has to sketch the streets, show where utilities 
should run, and the course and depth of underground works and sewers. He 
has to arrange for drainage so that the streets do not flood into rivers in a 
Storm. He has to plan to drain or fill low places to avoid water stagnation. 


The civil engineer who has a natural love of water employs himself to 
measure water flow in rivers and arranges, by means of dams or other flood 
control devices, to regulate them. Не plans harbours, breakwaters, sea walls, 
and jetties. Wherever there is a harbour, he must have to plan wharfs, docks, 
warehouses, service streets, roads and other utility services. Rail service may 
be required and certainly power of some sort, again the engineer's enterprise. 


The construction engineer is the specialist who has to prepare for building 
large brick, steel, or concrete buildings. This means changing the land 
surface by blasting, using mechanical equipment such as the steam shovel, 
bulldozer, rock drill, and pile driver. Construction engineers have the world 
as a Workshop. They have to team up with hydraulic engineers to build our 
giant dams, Again, wherever oil is sought, we see there the civil engineer 
spotting wells. 


The hydraulic engineer who teamed up with the civil engineer for the 
great irrigation projects has his field of 'fluids'. Pipelines that carry water, 
oll, gas and other petroleum products are his responsibility, as are the pumping 
stations that keep the fluids on-moving. He is needed in industry as well 
where he has to design hydraulic systems that automate the military planes, 
or the transport jets, or the buses that carry millions of workers every day. 
The civil engineer is all important to railroad operations. The man on the 
job who knows his work inside out is the one it needs. It is the civil engineer 
again that routes the road bed, the yards where freight is switched about, the 
shops where the engines are repaired ; as well as the railroad buildings, the 
stations, the bridges, the underpasses, and the tunnels. The transportation, 
engineer does much the same kind of work for our great air terminals. Here 
he is concerned with runways, run-up ramps, lighting passenger stations and 
lounges, and the like. : 


No city department of water can operate without the sanitary engineer. 
He may be a public health officer charged with the purity of drinking water. 
In this capacity, he has to plan and maintain systems of lakes, dams, reservoirs, 
wells, treatment plants, and pipelines and get rid of the waste and sewage 
water after use by industry and by people. 


= 
е 
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Last but not the least, is the teaching engineer. He has a cloistered life 
which is remote from the strains of active business competitions. 


This list is not, however, the sum total of the miraculous touches of 
engineering. In the background of our exploding population, new towns, 
new cities and all the necessities that permit a community to ‘live and grow’ 
must have to be shaped. The whole world is growing, with the underprivi- 
leged countries offering a continuing challenge. Many engineers of many 
types are the need of the times. The space age is with us too, and, to many 
young men, anything less than space engineering seems to be too prosaic. 


Be it for defence, industry, commerce or the community, public works 
have no single purpose. They represent a great variety of purposes for serving 
the public need. Most natural resources are in limited supply and must be 
used with full recognition of eventual exhaustion. This, of course, is stating 
the problem in its extremity. Exhaustion of supply in some situations could 
be anticipated only in the distant future. Even so, the lack of immediate 
danger could hardly be a justification for waste. Rich arable land is a precious 
natural resource and unless continuous effort is made to restore its fertility, 
it can become useless. Depletion through excessive farming over long 
periods is a common wasteful practice in agricultural countries. Better 
methods of farming can reverse this trend, but some other natural resources 
cannot be as easily replaced—oil and mineral deposits, for example. These 
are in limited supply and, subjected as they are to immediate and often stra- 
tegic pressures, they require special governmental regulation and control. We 
tend to forget the natural gifts of land and water which contribute so much 
to superior productivity. А country which is without sufficient land suitable 
for cultivation can in many instances increase the supply by investing capital 
in public works which promote agriculture. Industrial development requires 
food supplies at low prices. If food can be increased by conservation and 
development of water ànd land resources, this is a first step to general national 
improvement for industrialisation. Of course, there is no point in forcing 
production of inferior farm products by means of expensive investments in 
reclaiming land which would be better left for other purposes, for instance, 
woodland or forests for serving either immediate or future recreational needs. 
It would be better to import food on a very limited scale and that for a very 
short period of time, than to launch an uneconomic public works programme. 


Unfortunately, the government official is likely to have a limited pers- 
pective, accustomed ав he is to viewing each kind of public works project by 
itself—a highway, a bridge, a dam, a public building. Budgets are made up 
largely by adding together projects, each of which is viewed in this way. But 
if a programme is examined with the intention of coordinating these parts 
and if, in addition, it is considered in its long-term context, the results are 
different, The outcome in public works planning when carried to its logical 
conclusion is nothing less than designing a setting for the economic life of 
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the whole country. Public works planning cannot be based solely upon the 
physical features of a country as they exist at a given moment, it is quite the 
contrary ; public works planning is the work of the engineer, an attempt to 
forecast location of these items and to some extent direct them to the most 
effective system which can be foreseen and devised. 


When planners have gone this far, there is no logical way to refuse to 
take a further step : specifically, to take account of the effect on the economy 
of the process of constructing public works. Economic life is affected not 
merely by the services rendered by the completed works but also by the very 
process of completing them. It is a question not only of the kind of physical 
equipment with which the community will ultimately be supplied, but of the 
stability and prosperity of the people as they are influenced by the process of 
building equipment. In brief, the logical development of public works plan- 
ning, beginning with the narrowest conception of it, leads inevitably to a kind 
of planning which includes the actual effect of construction of public works 
on business prosperity. This accomplishment is clearly the work of the 
trained specialists equipped to observe, record and compile information in 
meaningful terms which once gathered can be assembled and presented to 
making public or governmental decisions. These factors primarily hinge on 
one factor—affording the widest mobility in the broadest sense of the term 
to such men. The engineer's tasks cannot however be executed in Isolation. 
They have to fit into the strategic or tactical framework of the national plan. 
Naturally the overriding factor which determines the type of engineer required 
is the training and employment he should be given. 


The engineer is all this and more. His influence alone can build up a 
liveable society. Stability depends on three things: an organized society, a 
flourishing industry, and adequate communication, and these are the only 
factors that can bring in reorientation preparatory to a better and more under- 
standing civilisation, 

Visvesvaraya was intent likewise on such reorlentation, and drew for this 
purpose, inspiration from men who had been the salt of the earth and who 
had leavened the society around them with their superb gifts. He himself was 
superb, with his evangel of ceaseless and selfless work. 


In addition his unremitting labour to the welfare of the States he served, 
in addition to organisation of industries and of centres of technical education 
and of communication links, his attention to village reconstruction was un- 
flagging ; and his ideas which were discountenanced as impractical and new- 
fangled, are now surprisingly the commonplaces of planning programmes. He 
emphasised the importance of rural education and of planned productivity, 
and also that every agricultural family should be given a subsidiary industry 
or occupation. At a time when deficit financing was severely criticised, he 
pronounced that the greater the spending capacity of a country, the more 
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progressive will be its character. His book ‘Reconstructing India’ is a 
thorough and comprehensive statement of India’s requirements. He was near- 
ly the first to insist upon a wise assimilation of modern methods of production, 
marketing and distribution and he was never wearied of referring to countries 
like Canada and Japan as examples, to be wisely, but not slavishly, copied. 
He dealt with social reform, the building of the political system from the 
village upwards, with insurance and technical education, with uplift of women 
and the depressed classes, and above all the problem of unemployment, and 
reorganisation in villages and the countryside as the sole means of economic 
stimulation and uplift. To him we owe the inculcation of the importance of 
vital industries like shipbuilding, machine tools, chemicals, paper and motor 
vehicles. He put forward schemes of nation-building modelled on methods 
adopted in America in order to cultivate the spirit of initiative and the acqui- 
sition of business disciplines as well as the eradication of obsolete practices ; 
the importance of science and uptodate scientific methods to industry and 
agriculture for increasing food supply and raising the standard of living. 


Tardily and almost reluctantly his outlook and his services were appre- 
ciated and he become successively the President of the Indian Science Con- 
gress, the Indian Economic Enquiry Committee, the New Capital Enquiry 
Commission, and the Irrigation Enquiry Committee. The reports produced 
by these Committees form the basis of present-day economic thinking in India. 
Through his ‘Planned Economy for India’ and ‘My Working Life’ and as 
President of the All-India Manufacturers Association, he pleaded for an all- 
round development of agriculture and. industrial planning. He was fully 
conscious that without improved social conditions it would be difficult to 
bring about economic regeneration. He said “The unfettered spirit of indus- 
trialism will result in anarchy and violence unless the employing class meets 
the problem by peaceful methods of negotiation and conciliation.’ Looking 
back on the evolution of the techniques of raising financial resources for our 
Plans, one will be amazed at his confidence and faith in the progress of the 
country, a faith which events have to a great extent justified. His actions, 
speeches and writing are replete with ideas and programmes which—they 
were received with scepticism 30 to 40 years ago—have passed into the current 
economic change of the country and its national policies. His social philo- 
sophy was enunciated in words like these: The nationality of our people 
rests on a religious and fatalistic, not on economic basis, as in the West. 
The Hindu ideal of life is that it is preparation for the next and not a 
place to stay in and make ourselves comfortable. There is yearning for the 
old ideals and a half-hearted acquiescence in the new, and on the whole the 
genius of the people is even today for standing still. If we are to follow in 
the wake of the other countries in the pursuit of material prosperity, we must 
give up aimless activities and bring our ideals into line with the standards of 
the West, namely to spread education in all grades, multiply occupations and 
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increase production and wealth. All other activities should conform them- 
selves to the economic ideal.’ 


This sounds very much like the present economic creed of our country. 
While the government is resorting to regimentation to achieve economic ends, 
Visvesvaraya remained a believer in private initiative and enterprise with the 
encouragement of the State and other expert aid agencies. Не did not indulge 
in the past or in political argument. He talked of the present. The ideas 
he expressed in ‘Planned Economy for India’ in 1934 have an astonishingly 
modern touch about them. In those days, the expression ‘underdeveloped 
nations’ was not current. Neither among the world statesmen nor among 
economists was there any awareness that poverty and hunger were world 
problems. While Gandhiji felt this and was working primarily on the political 
and social planes, Visvesvaraya worked at the very roots of the problem from 
the technical and economic planes. 


Talking of agriculture, for instance, he wrote: ‘The Indian cultivator is 
the mainstay of the economic structure of the country at the present time and 
he gets very little sympathy or aid to improve his condition......His chief 
needs are education, instruction in modern methods of farming, and 
efficient organisation for rural uplift. Lack of organisation has been the bane 
of agriculture as of so many other activities of national importance in 
India......' 


“The outstanding defects of rural life may now be summed up. They 
are: the excessive pressure of the population on land, the small size of 
holdings and their progressive fragmentation, the primitive methods of 
cultivation followed, the waste of farm measure, irregular hours of labour, 
insufficient and uneconomical utilization of women's services, the lack of 
finance for farm work, the old-fashioned character of the subsidiary occupa- 
tions pursued, the crushing indebtedness of the ryot, short employment, 
universal illiteracy and phenomenal poverty.’ 


Very much the same was said when the First Plan was published and was 
repeated when the Second Plan was formulated. Subject to changes, the Third 
Plan had this very theme stressed and the Fourth Plan has followed. The 
remedies that we are thinking of today, namely, community development, 
extension of cooperatives and the like would follow directly from the thesis 
which he propounded many years ago. He attached utmost importance to 
industries, particularly heavy industries, almost exactly in line with the current 
policy. He foresaw the need of the management agency for the scrutiny of 
various abuses that have crept into the working systems. Time and again 
he referred to the massive assistance required in the initial stages of industrial 
development of the nation.  Visvesvaraya the engineer is dead and his 
precepts are now old. The formulations he propounded many years ago have 
still remained, some having become a part of the accepted policies and some 
others will become such. 
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In ending this Lecture in memory of the great Visvesvaraya, I cannot 
resist from referring to you yet another personality of our times, Churchill, 
for to both of them ‘life was work’, and work personified the engineer in men. 
One senses in both the hand of the trained scientist and engineer. 


'During a visit to the United States some years ago, Churchill toured an 
oilfield. On being shown an oil derrick, he asked the President of the com- 
pany a question about the detail of its working, but the President was unable 
to help. Churchill insisted on an engineer being found to explain the techni- 
cality. This took some little time, and in fact delayed lunch an hour, while 
Churchill went to the top of the derrick with the engineer and listened to the 
explanation. When he came down, he turned to the President and said, “Now 
I will explain to you how your derrick works |’ 


The incident was characteristic of that great man. In the First World 
War as First Lord of the Admiralty and Minister of Munitions, and in the 
Second World War as First Lord again and then as Prime Minister and 
Minister of Defence, he had the power to foster some of the wildest proposals 
for new weapons and defence equipment. He seems never to have shrunk 
from these decisions. He was not technically qualified, but this did not deter 
him. He was surrounded by technical experts, but they could not frighten 
him. He grasped every opportunity of innovation in design, giving an imme- 
diate order for this or that to be made in quantity even before the experts 
were satisfied. He undoubtedly gave his supreme authority to a number of 
projects which were worse than useless, but the overall effect of his enthu- 
siasm was to ensure that good use was made of the nation’s creative talents. 
Engineers are often better for working under a lay leader who demands the 
seemingly impossible, for only thus do they become aware of their full creative 
powers. The conflict between Tizard and Lindemann, however, highlighted 
the difficulties created for his technical advisers by his fertile imagination. 
He was not markedly interested in science as such (Haldane and Balfour had 
greater influence in this respect) but he took great delight in everything from 
small arms to battleships. In the wilderness years between the two World 
Wars, when he learnt to lay bricks and built a dam and a swimming pool at 
Cherwell, he was close to those scientists and engineers who, like him, were 
pressing for action in the development of armaments.' 
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Summaries of Papers Published in the Journal, 
vol. 46, no. 4, pt. HI 1, December 1965 


HINDI SECTION 


Use of Radio-Isotopes to Determine the Density of Soil 
and Freshly Placed Concrete A 


Associate Member 


The rapid development of atomic energy has given wide varieties of isotopes to the 
world. These radio-isotopes are being used successfully in the oil and paper industries, 
metallurgy, etc. The isotopes can be successfully used for the determination of the 
density of the soil at the site. Advantage of the use of radio-isotope is that it is pcesible 
to determine the density of soil without disturbing its natural condition. The principle 
is based on the absorption of v-rays passing through a layer of soil. The absorption 
of v-rays will depend upon the density of soil. The underlying theory as well as an 
example are given so that the necessary calculations can be done without difficulty after 
the experiment has been performed in the field. Based on the same theory the density 
of freshly placed cement concrete can also be found at the construction site. The 
arrangement of the apparatus will be different. The set up has been described in 
the paper. Testing freshly placed concrete by this method gives the possibility of 
controlling the quality of work specially in mass concrete work before it is too late. 
Immediately the amount of compaction of concrete can be known. If the compaction 
is less, then the compaction can be increased by giving more vibrations. 


P. K. Mukherjee 

: Non-member 
The earlier times, bridges consisted of logs of wood placed across streams, or ropes . 
across rivers. Arches of stone nd bricks were later on used for construction of 
bridges by'Summerians, Egyptians and. Romans. In India, wooden cantilever bridges 
were built in aricient times by extending log, ` of wood from abutments. Such bridges are 
still built in hilly regions in Northern Indi, The oldest existing bridge in India is at 
Jaunpur across the River Gomti built by Sher Shah in 1540-54 consisting of arches 
of bricks. Theory of structures was developed in Europe in the sixteenth and seven- 
teenth centuries, and steel truss bridges began to he , structed. Different types of 
trusses were developed for construction of large span steer 81119 over rivers for heavy 
railway engines, Steel of high tensile strength was also devel ed and suspension bridges 
of large spans created. Techniques of constructing piers in river, “SA Se? 100108: 
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Construction of Tunnels 
Tej Naram 
Non-member 
This paper describes briefly the history of construction of tunnels from the earliest 
times. The earliest known tunnel was built in Rome ш 52 A.D. which was 34 miles 
long and 400 ft. below sea bed. The science of construction of tunnels developed after 
the invention of steam engine early in the nineteenth century. The first long tunnel 
was constructed in the Alps m 1857 to 1871. Since then many tunnels have been 
constructed, one of the longest being Simplon between Italy and Switzerland which 
is 12 miles long and was constructed in 1905. 


Photogrammetry 
Tej Narain 
А Non-member 
This paper describes briefly the science of taking aerial photographs and their 
interpretation with the aid of stereoscopes. Plotting the photos on papers is done in 
such a manner that even contours of land can be correctly delineated. This is a very 
useful aid for the surveyor. 


‘Summaries of Papers Published in the Journal, , 
` vol. 46, no. 5, pts. СІ 3, МЕЗ, and ET 2, 
January 1966 


CIVIL ENGINEERING DIVISION 
Rapid Analysis of Thermal Strees in Intake 
Tower of a Hydro-Electric Project 


B. Pant 
Associate Member 


and 


P. T. Badhe 
Non-member 


The R.C.C. intake towers in a hydro-electric project support the trash racks and 
operate the gates at the intake end of the headrace tunnel or conduit. These structures 
remain partly under water and partly exposed to atmosphere; and hence, considerable 
thermal stress develops in them at certain periods of the year, particularly in the tropical 
regions. An estimate of the magnitude of thermal stress, which is necessary for design 
purposes, can be obtained by the analysis of a space frame involving the solution of a 
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large number of simultaneous equations. This procedure i» tedious and time 
consuming. This paper describes a rapid method of calculation of the thermal stress 
based on the theory of beams on elastic foundations and illustrates the same by 
calculating the thermal stress in the 176 ft. high intake tower of Koyna hydro-electric 
project. The results are verified by model tests and the general тиу апд 
limitations of the method discussed. 


PRESTRESSED CONCRETE GROUP 
Linear Graph Theory Applied to Structuree—1: Continuous Beams 


- P. S, Satsangi 
Associate Member 


and 


V. К. Garg 
Non-member 
This paper attempts to encompass the field of structures in the ever widening fold 
of the linear graph theory. It presents an application of the linear graph theory for the 
solution of the problem of a continuous beam on the basis of abstract linear graphs and 
matrices. i 
RAILWAY ENGINEERING GROUP 
Pile Foundations on the Railways 
Kali Charan 
Member 
This paper describes the salient features of several pile foundations done by the 
Indian Railways and discusses in brief the preliminary investigations carried out inclu- 
ding the driving of test piles, placement of test loads, and determination of the ultimate 
resistance, allowable load, factory of safety, etc. 


Studies in Railway Accidents—3: Cost of Accidents 
T. C. Sarkar 
Non-member 


and 


С. Р. 8. Ayyar 
Моп-тетфет 
This paper studies the financial loss involved in railway accidents, which is found to 
comprise direct and indirect costs. It analyzes the elements of the direct and indirect 
cost of accidents and describes a method for calculating the cost of a railway accident. 
From a discussion of the data published by the Indian Railways, it concludes that there 


is no definite mathematical relationship between the direct cost and the indirect cost of 
a railway accident. 
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ROADS AND ROAD TRANSPORTATION GROUP 
Urban Transportation 
P. С. Patankar 
Member 


The problem of traffic congestion in cities is a global one and it exists m our cities 
too. The railways gave the nation mobility in the early days. Then came the 
automobile age and any persons became independent of the public transportation system 
by owning individual cars. However, the stupendous population concentration and 
large increase in automobiles are creating а crisis. If the problem of traffic congestion 
in cities is not solved early, it will raise the question whether a nation born in farms is 
destined to die m cities. This paper describes the various system of mass transportation 
and gives а comparative economic survey of them. From a comparison of the overhead 
rapid transit system with the underground railways, it concludes that the provision of 
the latter is the only answer to the growing problem of rapid mass transportation. 


Drawbacks of Bituminous Mix Design Methods 


M. V. Prakasa Rao 
Associate Member 


This paper describes the requirements for satisfactory performance of а bituminous 
mix and brings out the factors affecting its performance. The drawbacks of the 
frequently adopted test of a bituminous mix and the triaxial test, which claims certain 
advantages over the former, are also discussed. Finally, the method of correlation of 
these test results with the field performance data of a bitummous mix, which is an 
an important factor m determining the suitability of the laboratory tested mix, is 
described. 


MECHANICAL ENGINEERING DIVISION 
Critical Speed of a Thin Rotating Disc with a 
Rigid Inclusion Welded at the Centre 
K. Chakrabarti 
Non-member 


Many research workers have worked on the stress-strain characteristics of a thin 
rotating disc, of both solid and hollow types. Modern workers have also worked on the 
stress-strain behaviour of both solid and hollow elasto-plastic and plastic discs. They 
have found the critical speed for which a particular disc undergoes incipient yielding. 
This paper attempts to show the effect on the critical speed of a thin rotating disc due to 
a rigid circular inclusion welded at its centre and concludes that for a certam range of 
the inclusion diameter, there is no critical speed of the disc. 
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Mannfacture of Diesel Locomotives in India 
V. A. Patel 
Associate Member 

This paper studies the different types of locomotives used in railway systems and 
brings out the superiority of a Diesel hydraulic locomotive over asteam locomotive. It 
stresses the need for manufacture of Diesel hydraulic locomotives in India and discusses 
the details involved in the setting up of such a manufacturing plant, viz., selection of site, 
provision of other facilities, capital requirement, production programme, personnel 


training, etc. - 


Analysis of Vibrations m Machime Tools 
Dr. А. О. Schmidt 
Non-member 
and 
R. Frounfelkar 
Non-member 
This paper discusses the numerous causes of vibrations in an operating machine 
tool. Surface finish of workpiece and its dimensional deviations are often good indica- 
tions of machine tool disturbances. Torsional vibrations in the drive train of a machine 
tool are evaluated from the design point of view. A mathematical analysis of an existing 
design through the use of the Holzer method is carried out. The solutions to these 


equations are found by the use of an JBM 1620 computer. Source of the programming 
techniques and the values obtained are explained. 


B. К. Paryani | 
Non-member 


The deviation of the size of machined parts may be attributed to periodic 
and random errors. The first may be compensated by suitable devices if the charac- 
teristic is known. But the latter is much more difficult to control. Although there are 
some methods for limiting the random errors, all of them either lead to а loss 
of productivity or a loes of the universality of the machine. This paper discusses one 
method of controlling the random errors in finishing operations. 
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Rotary Regenerative Heat Exchanger—an Approach 
to Design for Parallel Flow 
Prof. V. Е. Stepanchnk 
Non-member | 
Regenerative heat exchangers have served application in practice. A particular 
feature of this is the steady distribution of temperature in space coordinates, but the 
temperature of the element itself changes with time with relative motion. These heat 
exchangers use both parallel and counter flow loops. In this paper only the design 
method for the parallel flow arrangement is considered. 


ELECTRONICS AND TELE-COMMUNICATION ENGINEERING DIVISION 
Network Structures for a Special Class of Minimum Biquartic PR-Functions 
J. G. Advani 
Non-member 
and 
O. P. Gupta 
Non-member 

Network structures to realize the minimum pr-impedance functions were discussed 
by Valkenburg, Foster, Kim and Seshu. The networks were derived mostly for the 
simplest form of minimum pr-functions, i.e., the minimum functions having zero real 
part af one frequency. This paper attempts to obtain the network configurations reali- 
zing a sub-class of minimum pr-functions having zero real part at two frequencies, which 
are biquartic functions. The basic five-element networks (realizing the mmimum 
biquadratic functions) discussed by Valkenburg are modified to yield the minimum 
pr-biquartic functions having zero real part at two frequencies. Some theorems from 
the graph theory are used in deriving the modified structures. The networks obtained 
in this fashion are two 7-element, two 8-element and six 9-element networks. The 
conditions on the coefficients of a given biquartic function so that it is realizable by the 
above networks and the values of the network-elements in terms of the coefficients are 
derived and tabulated. 


Synthesis of an А.С. Lead Transfer Function for Minimum Sensitivity 
by Parallel Ladder Procedure 


J. С. Advani 
Non-member 
and 
В. Kesavan 
Non-member 


The performance of the A.C. system is adversely affected by the changes in either 
carrier frequency or the notch frequency of the A.C. compensating network. This 
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paper presents a procedure for synthesis is presented that minimizes the changes in the 
notch frequency, w and defmes the overall sensitivity, W,, with respect to the variations 
in.the various elements of the network. 


Transistor Rectangular Pulse Generator 


К. R. Mehrotra 
Non-member 


Harbans Lal 
Non-member 


and 


B. K. Tyagi 
Non-member 


A new type of emitter-coupler multivibrator, having simply a condenser in the base 
circuit, has been designed and the performance behaviour has been discussed on the 
basis of the circuit conditions which made the two transistors alternately conducting 
and non-conducting. The expressions for the time period for quasi-stable states in 
which transistor X , conducts and transistor X , is cut off and vice versa have been deve- 
loped by taking the charging of the base capacitor due to forward base current and its 
discharge due to the reverse base current. The circuit is capable of generating fairly 
suitable symmetrical and asymmetrical rectangular waveforms of quite small rise and 
fall times, as the signal at the collector of one transistor is not directly involyed in the 
regenerative loop and hence no integrating effect is present in the collector, 


Summaries of Papers Published ‘in the Journal, 
vol. 46, no. 6, pts. EL 3, CH 2 and РН 2, 


February 1966 
ELECTRICAL ENGINEERING DIVISION 
A Distortion Eliminator cum Distortion Analyzer for 
Power Frequency Mains Supply 
| Prof, J. K. Choudhury 
Non-member 
and ` _ 
D. P. Chakrabarty 
Asociate Member 


Alternating current commercial supply voltages contain some distortion ; the distor- 
tion content generally lies between 4-8%. This amount of distortion is considered to 
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be tolerable for most industrial and domestic applications. However, a distorted supply 
of this nature is unsuitable for precision electrical measurements purposes. In elec- 
trical measurements laboratories, it is necessary to have a power frequency supply source 
of negligible distortion. To meet this requirement, it is customary for electrical 
measurements and standardizing laboratories to install а special since-wave alternator 
together with its driving motor and control accessories. These equipment are expensive 
and are beyond the scope of small testing laboratories. This paper describes a simple 
and inexpensive equipment which can eliminate three principal harmonics, say, the 
third, fifth and the seventh harmonics from a commercial 50-cycles supply source and 
thereby give an output supply voltage having a distortion content less than 1%. The 
same equipment can also be used for measuring the total harmonic content of the 
commercial supply voltage and can thus serve as a distortion analyzer for the 


main supply. 


Design of an Electronics Voltage Regulation System for 
Improving Steady State Stability of Power Systems 


Dr. M. V. Hariharan 
Non-member 


and 


B. L. Mathur 
Non-member 


This paper deals with the design and construction of an electronic voltage regula- 
tion system which is of the fast and continuously acting type. In a system having a 
synchronous generator connected through a transmission line to infinite busbars, if 
electronic voltage regulation system is used to regulate the terminal voltage of the gene- 
rator. Stable operation beyond the usual steady state stability limit obtained without 
such regulators is referred to as ‘dynamic stability’. It has also been observed that the 
gain in stability limit above that with close manual regulation increases with decrease 
in the reactance between the generator terminals and the infinite busbars. An electronic 
power angle meter bas been designed and constructed for accurate measurement of 
power angle in the dynamic stability region. 


Transient Performances of a Saturated Synchronous Machine under 
Unbalanced Load and Fault Conditions—2: Solution of Transients 


P. К. Mukherjee 
Non-member 

In this paper, the equivalent circuits involving infinite time harmonics, which have 
been developed in part 1 of this paper (vide Journal, vol. 46, no. 4, pt. EL 2, December 
1965) for unbalanced loads and faults on a saturated synchronous machine, are reduced 
to the equivalent fundamental frequency networks and then, by representing the O.C.C. 
by Frolich's equaton and alternatively, by a series, analyzed to determine the transients. 
к ста аео соот амо jawi kana maea Бан 
are compared with the theoretical results. 
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Effects of Short Circuited Coils on the Performance of the Scharge Motor 


Prof. C. V. Govinda Rao 
Member 

Performance characteristics derived from circle diagrams of Schrage machine 
developed by various authors are unrealiable and erratic even under normal operating 
conditions. Reasonably dependable results, however, have been obtained from equa- 
tions of performance in which certain parameters are determined from experimental 
data. Even these equations are subject to certain limitations prescribed by the different 
assumptions. One such assumption is the treatment of commutation is a phenomenon 
that causes sparking and consumption of certain amount of power, which is termed as 
‘parasitic losses’, This paper develoops accurate expressions for voltages, currents, 
and torques caused by the coils undergoing commutation and giving experimental evi- 
dence in support of the theory. In the process, it is noted that the rotational hysteresis 
effect is conspicuous and probably necessary to take into account. 


Important Aspects of Integrated Systems Operation 


S. A. Quader 
Member 
Rapid inter-connection of system in various regions has already started in the 
country. This paper deals with the important operating problems involved. 
Recent Developments m Biquadratic Immittance Function Synthesis | 
С. R. Sastri 
Non-member 
Although certain procedures for the sysnthesis of the simple biquadratic immit- 
tance function have been known since long, a general synthesis procedure that gives а 
canonic form without using ideal transformers is not yet available. However, recently 
a number of fruitful efforts have been made to obtain all possible realizations for this 


simple function for both the minimum as well as the non-minimum cases. A brief 
account of the various developments in this regard are also presented. 


CHEMICAL ENGINEERING DIVISION 


Need for Gas Turbine Power Plants in a Refinery 


S. К. Goyal 
Non-member 
This paper deals with application of gas turbine for generation’of power in petro- 
chemical industries with special reference to the economics of power generation, cost of 
operation of steam, Diesel and gas turbine power plants. It also describes the various 
methods of using gas turbine and brings out the advantage of gas turbine over other 


types of prime movers. 
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7 Metallixing of Structural Steel Work and Its Application 
in the Pamban Railway Bridge 
R. Nagarajan 
Associate Member 
The steelwork of the girders in the Pamben railway bridge connecting the Indian 
main land with Rameswaram island acroes the Palk Strait, consisting of 145 spans of 
40-ft. plate girders and one Scherzer lift span of 224-ft., is subject to heaviest degree of 
corrosion, due to extremely saline atmosphere and spraying of sea water due, to waves 
and heavy winds. Various methods of protection of the steelwork against corrosion 
at this location have been tried with little success. Recently, the new technique of 
metallizing was adopted to ensure protection for new steel work of girders of the 
Pamban railway bridge, and this paper describes the theory and practice of metallizing 
with aluminium and zinc with special reference to this work. It also discusses the 
economic aspects of the above technique, which is likely to be increasingly employed 
for the protection of steelwork in railway girders agaist corrosion. under similar con- 


ditions, in the years to come. 


An Unusual Pollution of Water in Kidderpore Docks 


S. B. De 
Non-member 
and 
L Radhakrishnan 
Non-member 
This paper describes a novel experience in water pollution in Kidderpore docks, 
which was attributed to the ingress of can sugar and presents the measures undertaken 
to combat this pollution together with the analysis reports on samples of water collected 
over a periód of one month. The results indicate that the original conditions were 
restored after nearly a month. 


Evaporation Control by Use of Monomolecular Films and 
Experimental Work done at Vehar Lake 


S. В. Kshirsagar 
Associate Member 


Suppression of evaporation from water supply reservoirs is a very important means 
of water conservation in hot and arid regions of tho country. This paper explains the 
theory of evaporation and discusses the method of evaporation control by the use of 
monomolecular films formed on the water surface employing long chain falty alcohols. 
It also describes the actual work done and the evaporation suppressed m April-May 
1965 at the Vehar Lake of the Bombay Municipal Corportion, which supplies about 
20 milliongallons per day of water to the city. The results obtained in this work 
conclusively show that this method of evaporation control is feasible and can be used 
profitably in case of small shallow reservoirs in our country to conserve water and make it 
available to the public in need. 


7 | 
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Some Aspects of Economy in Sanitary Plumbing 1—Intercepting Trap 
R. C. Singh 
| Associate Member 
This paper critically analyzes the need’ for providing an intercepting trap on the 
drain connecting a house with the municipal sewer, and concludes that interceptors are 
not only avoidable but also undesirable devices. It strongly recommends a revision of 
the bye-laws which stipulates the provision of interceptors in sewers. 
Hydrogen Sulphide in Concrete Sewers and Digesters 
С. J. Mohanrao 
Associate Member 
С. A. Sastry И 
Non-member 
and 
W. F. Garber 
Non-member 
This paper discusses the basic mechanism of hydrogen sulphide production in 
sewage with special reference to the effect of temparature, strength of sewage, velocity 
of flow, age of sewage, pH value sulphate concentration and ventilation; and suggests 
control measures, ¢.g., proper design of sewers, sewage composition, cleaning of the 
sewers, use of chemicals and various materials of sewer construction and lining. The 
minimum sewage velocities required under the various conditions are tabulated with 
reference to the values of effective B.O.D. It discusses briefly the hydrogen sulphide 
generation in sewage sludge digesters and its removal from digester gas. 


INSTITUTION NOTICES 
Draft Indian Standards 

The following. Draft Indian Standards have been issued recently. 

1. Draft Indian Standard Specifications for Tool and Die Steels for Cold Work— 
Doc. SMDC 19(682). 

This Standard covers the requirements for plan carbon and alloys tool and die steels 
in the form of bars, blanks, forging rings and their shapes for cold work, capable of 
being hardened and tempered. 

2. Draft Indian Standard Specification bs Flame and Induction Hardening Steel— 
Doc. SMDC 19 (692). i 

This Standard covers the requirements for wrought alloyed and unalloyed steels 
for flame and induction hardening. 

Members may send their comments on these Draft Standards before March 15, 
1961, to Dr. G. P. Chatterjee, M.LE., Chief Metallurgist, Durgapur Steel Project, 
Durgapur, who is the Institution representative on the Sectional Committee dealing 
with these Standards. 
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Copies of the draft Standards may be obtained from the office of the Indian 
Standards Institution, “Manak Bhavan’, 9 Bahadur Shah Zafar Marg, New Delhi 1, or 
from its branch offices at Bombay Mutual Terrace, Sandhurst Bridge, Bombay 7; 
5 Chowringhee Approach, Calcutta 13; 14/69 Civil Lines, Kanpur; or 54 General, 
Patters Road, Madras 2. 


Letter from Dr. С. P. Chatterjee, Chairman, 
Mining and Metallurgy Division, to members 
Dear Corporate Members, І 
Аз some of you know the Mining and Metallurgy Group has now been raised to the 
status of а Division under the new Bye-laws of the Institution of Engineers (India). 
This has been done with a view to expand the activities in the field of Mining and 
Metallurgy, which, you will agree, has assumed in recent years great importance parti- 
cularly in the present context of planned development of the country. f 
We are addressing personally on this matter seeking your help with regard to contri- 
buting some good papers in the Mining and Metallurgy Division Part of the Journal. 
May I also seek your help in enrolling new Members in this Division ? 
I have no doubt in my mind that with your help and cooperation this Division will 
be able to extend its activities and services to the Members. 
Yours faithfully, 
(Sd.) С. P. Chatterjee 
Chairman 
Mining and Metallurgy Division 


INSTITUTION NEWS 
Shri Deb Kumar Ghosh 

Shri Deb Kumar Ghosh, B.E., C.E., D.T.R.P., A.M.LE., now the Deputy Secre- 
tary of the Institution, was born in Calcutta in 1926, and inherited the hall-mark of high 
education from the ancestry of both the parents. 

. Educated at the Ballygunge Government High 
School and the Presidency College, Calcutta, Shri Ghosh 
pursued studies in civil engineering at the Bengal £2 
Engineering College, Sibpur, and obtained the Bachelor | 
of Engineering (B.E.) degree of the University of 
Calcutta in 1949. He also took the post-graduate 
Diploma in Town and Regional Planning, awarded by 
the University of Calcutta, as a student of the same 
college. 

Shri Ghosh started his employment career in 1950 
as an Assistant Engineer in the Works and Buildings 
Department (presently the Public Works Department) of 
the Government of West Bengal. In 1956, he procee- 
ded to the U.K. and worked with McCalls Macalley, Ltd., of Sheffield, who were the 
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proprietors of the Lee-McCall system of Prestressed Concrete. The same firm sub- 
sequently selected him as their representative in India, and for five years thereafter, 
he strived for promoting and popularizing the use of prestressed concrete, especially the 
Lee-McCall system, in India, through his services with The United Steel Companies 
(India), Private Ltd., and the I.R.C. Weldmesh, Ltd. During this period, he undertook 
extensive tours in the different parts of India and also visited the U.K. for a short 
period. 

Besides this, Shri Ghosh has acquired wide experience in the design and construc- 
tion of R.C.C. and prestressed concrete bridges and precast concrete units, through the 
intensive association with his illustrious uncles, Shri S. К. Ghosh, B.E., A.M.LE., 
Chief Engineer, Public Works (Roads) Department, of the Government of West Bengal, 
and Shri K. P. Roy, B.E., M.LE., Director-m-Charge, Chanda Engineers (India), Lid. 

He joined the Institution as a Student Member in 1948; and was subsequently 
elected as an Associate Member in 1956. He is also a member of the Indian Roads 
Congress, the Prestressed Concrete Development Group, and the International Asao- 
ciation for Bridge and Structural Engineering. 


Shri Ghosh has joined his office on December 18, 1965. 


Mysore Engineers! Association Centenary Lecture 


The Second Mysore Engineers’ Association Centenary Lecture was delivered by 
Shri N. N. Iyengar (M.), Retired Chief Engineer and Former Electricity Commissioner, 
Government of India, on the occassion of the 311 Annual General Meeting of the 
Mysore Centre held on December 23, 1965. The subject of the Lecture was ‘Some 
Priority of Electricity Utilities". 


Transactions of the Sectional Meeting of the World 
- „Power Conference, Lausanne; 1964 
The Swiss National Committee have decided to sell single volumes also of the 
Transactions a complete set of which consists of seven volumes. The cost of a single 
volume is Fr. 130 (Swiss) including packing and postage by surface mail to any desti- 
nation. Orders may be sent through the Headquarters Office of the Institution which 
is the Indian National Committee for the World Power Conference. 


Asian Summer Institute of Water Supply and Treatment, 
March 14-May 20, 1966 

The Asian Summer Institute of Water Supply and Treatment, sponsored by the 
SEATO Graduate School of Engineering in cooperation with the Ministry of Public 
Health of Thailand, the U.S. Agency for International Development, Department of 
Sanitary Engineering, Chulalongkorn University, will be held in Bangkok from March 14 
to May 20, 1966. This Institute offers courses in the following subjects: (1) Water 
Supply Engineering, (и) Unit Processes in Water Treatment, (ii) Chemistry and 
Microbiology of Water Supplies, and (iv) Water Supply and Treatment System Design. 
The courses will be of 10 weeks duration and the programme has been designed to 
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enable participants to discuss freely their individual-problems as well as to bring the up to 
date with the latest developments in this field. 

Further details can be obtained from Prof. М. В. Pescod, SEATO Graduate School 
of Engineering, P.O. Box 2754, Bangkok, Thailand. 


LOCAL CENTRE ACTIVITIES 
Bhilai Sub-Centre 

The Fourth Annual General Meeting of the Bhilai Sub-Centre of the Institution 
was held on April 3, 1965. Shri Р. С. Sethi, Union Deputy Minister in the Ministry 
of Steel and Mines, was the Chief-Guest. The Chief-Guest in his inaugural address 
dealt with the role of the engineer in the Fourth Five Year Plan. He traced the growth ` 
of civilization and development of communications. He said that inventions were 
spreading at a faster rate by space travel which would alone judge the advancement 
of science and technology. Не also said. that in 1964 there were 131 technical insti- 
tutions їп the country with an intake capacity of 23,000 engineermg students and by the 
end of the Third Plan this was raised to 25,000. During the course of the Fourth Plan 
the annual turnover would be 34,000. He reminded his audience the duty of the engi- 
neer in raising the standard of the masses, the full efficiency the country was expecting 
of him and in"avoiding wastes. 


^ri Rik 
RU 





SHRI P. C. SETHI, UNION DEPUTY MINISTER, (CHIEF GUEST) 
IS ADDRESSING THE MEETING 
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Shri Indarit Singh, General Manager, Bhilai Steel Plant, also addressed the 
meeting. Не said, "Professional responsibility, ethics and reward can be achieved only 
by systematic hard work and by continuous acquisition of knowledge. Systematic hard 
work, in this age of rapidly advancing sciences, has а complex meaning. In fact, an 
engineer is а part of a very complicated organizational structure these days and has to 
imbibe fully what management experts call the activities of the entire organization, it» 
decision making apparatus and its relationships. ` He can only contribute his ‘added 
value’. to tasks if he is conscious of these matters and contributes rationally to their 
simplification but avoids shoutmg at them. Then it is necessary for him to keep in 
touch with the progress of pure sciences, underlying his profeasion, and advanced 
professional and managerial knowledge. What has struck me most in big industrial 
complexes in India is the difference which is artificially created between the practical 
and the theoretical and between the experienced and the inexperienced. In fact, what - 
is the theory of today is the practice of tomorrow and it becomes so by the willingness 
of the so-called practical persons to experiment with new ideas, experience is very 
important for man management, supply management and for solving repetitive problems 
but new knowledge is required for introducing the latest work in science and techno- 
logy. The brighter and the more industrious of the younger generations, bring new 
knowledge into focus. I remember ‘tensors’ and ‘matrices’ were distant dreama in my 
times. but they are a part of middle level algebra in these days’. 


Roorkee Sub-Centre 


The Fourth Annual General Meeting of the Roorkee Sub-Centre was held in the 
Senate Hall of the University of Roorkee on November 28, 1965. Prof. N. S. Govinda 





PROF. N. S. GOVINDA RAO (CHIEF GUEST) IS-ADDRESSING THE MEETING 
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Rao, President, was the Chief-Guest. Shri Dinesh Mohan, Chairman of the Sub- 
Centre, in his address dealt with the subject ‘Research and Development in Building 
Industry. While pointing out the scarcity of construction materials and with their 
use in the building industry, he emphasized the need for research on both the 
conventional materidls and the new ones like plastics. He added that substitution of 
scarce materials like steel and cement by timber and lime respectively also requires 
consideration. After his address, the Chairman introduced Prof. N. S. Govinda Rao, 
to members and requested him to inaugurate the meeting. 

Prof. Govinda Rao in his inaugural address stated that engineers should come for- 
ward to become members of the legislatures, parliament or ministries and as head of 
manufacturing concerns end the chief engineers should act as secretaries to the govern- 
ment. He also said that the expertize available ш the country should be made use of 
by the government in place of the consulting services from abroad and engineering 
graduates should come forward in large number to serve in the armed forces. 


Dr. A. S. Arya, Hony. Secretary of the Sub-Centre, proposed a vote of thanks to 
the Chicf Guest and other invitees and the meeting came to an end. 


At the technical session then followed three papers were read and discussed, oiz., 
(1) ‘Free Surface and Seepage Face around Pumped Levells’ by Prof. S. N. Gupta, (M.), 
S. P. Sangal (Non-member) and Anil Kumar (AM), (ii) ‘Foundation of Tall Circular 
Structures’ by А. S. Arya (AM) and (in) ‘A Contribution to the Determination of 
Universal Machinability Index’ Ьу G. S. Sekhar (Non-member) and Dr. В. К. Suri 
(Non-member). 


FORTHCOMING CONFERENCES 
Symposium on ‘High Velocity Flow’, Bangalore, 1966 

A Symposium on ‘High Velocity Flow’ will be held at the Indian Institute of 
Science, Bangalore, by the end of the year 1966. The topics proposed to be covered ` 
include, (i) Air entertainment at high velocity in chutes, nozzles, expansions contractors, 
bends, etc. ; (1) Energy dissipation of high velocity flows ; (Ш) resistance of body shapes 
to high velocity flows ; (iv) Cavitation in hydraulic machines and structures ; (v) Experi- 
mental techniques in high velocity flows ; (vi) Movement of sediment in high velocity 
flows; (уп) Friction and resistance under high velocity flows in bends, expansions, 
contractions and other obstructions im closed conduits and in open channels; 
(уш) Waves and surges in high velocity flows ; and (ix) Other allied subjects. 

Papers are invited for presentation and discussion at the Symposium. Further 
details may be obtained from Prof. К. Seetharamaiah, Civil and Hydraulic Engineering 
Department, Indian Institute of Science, Bangalore 12. { 


International Seminar on ‘Automatic Control in Production and 
Distribution of Electrical Power’, Brussels, April 18-22, 1966 
An international Seminar on ‘Automation Control in Production and Distribution 
of Electrical Power’ will be held In Brussels, Belgium, from April 18 to 22, 1966. The 
aim of the Seminar is to strike the balance of the contribution of automation techniques 
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to operation reliability, and to power production and distribution optimization, by an 
international meeting of automation specialists and power utilities staff. The subjects 
to be discussed at the Seminar and broadly classified as follows : 
The Automatic Control in Electrical Power Production : 
Dynamic behaviour of steam generators (boilers, nuclear reactors) 
Automatic Control of steam generators (boilérs, nuclear reactors) 
Automatic start-up procedures 
Automatic Control of turbo-generator sets 
Utilization of computers for purposes of supervising, performance evaluation and 
automatic monitoring of power generation units 
Utilization of computers for purposes of supervising, performance evaluation and 
automatic monitoring of power generation units 
Automatic Control in Electrical Network Operation : 
* Automatic allocation of power production 
Automatic control of transmission networks 


Further details can be obtained from Administrateur-Seceretaire, Institut Belge De 
Regulation Et D'automatisme, 2 Rue Ravenstein, Bruxelles 1, Belgium. 


Automation in the Paper, Rubber and Plastics Industries’, 
Antwerp, October 24-28, 1966 

The Technologisch Instituut van de Koninklijke Vlaamse Ingenieunsvereniging in 
cooperation with the Belgisch Instituut voor Regeltechniek en Automatizering’ is organi- 
zing an international Congress and Exhibition on ‘Instrumentation and Automation in 
the Paper, Rubber and Plastic Industries’ to be held in Antwerp, Belgrum, from October 
- 24 to 28, 1966. The purpose of the Congress is to give a survey by means of lectures, 
discussions and an exhibition of the new techniques and instrumentation and. quality 
control in the paper, rubber and plastics industries. The Congress will deal with the 
following subjects : (1) The measurement and automatic control of physical parameters 
involved in the manufacture of rubber and plastics, (и) Possible application of automatic 
computers in the manufacture of paper, rubber and plastics, and (ш) Measurement 
techniques for quality control and scientific research. 


Further details can be obtamed from the Secretary's Office, Р. R. P. Automation, 
Ingenieurshuis, Jan van Rijiswikcklaan 58, Antwerp, Belgium. 


BOOK ACKNOWLEDGMENTS 
1. Lining of Earthen Irrigation Channels. H. L. Sally. Asta Publishing House, 
Bombay, Rs. 15.00. 109 pages. | 
Lining technique, as generally adopted in various projects in India, have been dis- 
cussed and details of construction made explicit. Economic suggestions have been 
made for subetituting some of these by methods equally, if not more efficient. These 
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are based on experimental results available from various laboratories mentioned in the 
text and in the author's own sphere of influence. Practical difficulties in implementing 
some of his recommendations in the field: may be there till the ingenuity of technicians 
comes to the help of engineers. 

2. Principles of Perspective Drawing. M. С. Shah and C. M. Kale. Алда 
Publishing House, Bombay, Rs. 10.00. 

In this book the principles of perspective drawing are explained in a precise 
manner. The book is meant for the use of students of engineering, architecture, and 
draftzmen, practising engineers and contractors. 

3. Multi-Chart for Multiplications, Divisions, Squares, Cubes and Charts for 
Conversion of Units, B. R. Nagbhushana Gupta. The Engineering College Coopera- 
tive Society Lid., Bangalore, Rs. 2.50. 

Useful nomograms have been given te-this-book for those who have to deal exten- 
sively with the conversion of values from F.P.S. to M.K.S. units, specially mathemati- 
clans, physicists, accountants, businessmen, and others will find many of these very 
useful. Charts pertaining to simplification of calculations for the design of structures 
and determination of hydraulic data will be of great utility to practising engineers. 


4. Introduction to Foremanship. К. Bine The World Press Lid., Calcutta, 
Rs. 5.50, 127 pages. 

The book covers the syllabus of ‘Foremanship’ for. the mechanical students pur- 

suing diploma course in. polytechnics. Various provisions of the different ‘Industrial 
Acts’ have been included. “Worked out problems have been incorporated to guide the 
readers. The book will be useful to the practising foremen and junior executives 
engaged in industry and apprentices in industrial establishments. 
5. Labour Relations. R. B.: Gupta. Saroj Prakashan, Allahabad, Rs. 3.50. 152 
This book is intended to meet the requirements of diploma students of engineering 
and technology of the various State Boards of Technical Education. The subject matter 
in the book has been dealt with lucidly. 


6. The Measurement and Suppression of Noise. A.J. King. Chapman and Hall 
Lid., 403. 180 pages. 

An introduction to the human auditory system have been given in the first part of 
the book. Objective and subjective methods of noise measurement, calculation of 
loudness levels from analyses, vibration and the human response to vibration are ex- 
plained. Part two of the book deals with the radiation of noise from machines, 
reduction of noise at the source and in transmission. Finally, the author examines the 
problems of mstallation of machines in buildings. The book will be of use to architects, 
physicists, andfengineers of all types. : Theoretical issues have been illustrated. with 
practical problems. The book will be of help not only to those concerned with the 
challenge of design, but also to those taking university courses in applied acoustics. 

7. Basic Electronic Cireuite—1. Asia Publishing House, Rs. 22.50. 

The presentation of every circuit described, wherever possible has been formalized. 

A page illustrating the circuit diagram of the basic circuit of the ‘family’ and the voltage 
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waveforms which that circuit produces, is followed by a detailed description of how the 
circuit works by one or more further pages illustrating practical circuits of the type in 
question. Most of the circuits presented have been described and illustrated in both 
their valve and transmitter forms. 


8. The Dynamic of Linear and Non-Linear Systems. Р. Naslin. Blackie and 
Son Ltd., London, £ 5.5.0, 586 pages. 

The book is based on the fundamentals of electrical circuit theory after the analogies 
between different control systems have been shown. The treatment of the linear theory 
is better balanced, and has been well illustrated by examples. The author has deve- 
loped his own damping criterion for control systems which is easy to grasp. Sufficient 
non-linear theory is included for most practical purposes without resort to the highly 
mathematical techniques which are not yet of much of practical value. 


PUBLICATIONS RECEIVED 


A copy of а booklet entitled ‘Structural Engineering Research Centre’ has been 
received from the Director, Structural Engineering Research Centre, Roorkee. This 
booklet gives details of the Structural Engineering Research Centre recently set up by 
the C.S.I.R. at Roorkee, and the laboratory facilities available therein. 


A copy of a publication entitled ‘Symposium on the Application of Prestressed 
Concrete to Machinery Structures’ has been recetved from the Prestressed Concrete 
Development Group, Terminal House, Grosvenor Gardens, London, S.W. 1. The 
Symposium was conducted in London, from January 14-15, 1964. The papers are on 
the following topics : (i) Prestressed Concrete and its Relevance to Machine, (ii) Local 
and Bearmg Stresses, and (ш) Application of Prestressed Concrete to Machinery 
Structures. The cost of the publication is 25 s. 
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- EMPLOYMENT SERVICE - 
This service is intended for the benefit of members of the Institution апд 
for the Government, industrial and other organisations employing engineers. 
` It is hoped that the employers will make full use of this service to obtain their 
requirement. 
А small charge of Rs. b per insertion will be made to members for notices 
appearing in the ‘Situations Wanted’ column: 
In the ‘Situations Vacant’ column, a charge of Rs. 2 per line will be made. 


Replies to advertisements should be addreased to Employment Service, 
The Institution of Engineers (India), P. O. Box No. 669, Calcutta 20, except 
where othervrise stated. 


SITUATIONS WANTED 


AN ENGINEER, LEE, Grad. LE. (India), having 10 years experience in designe, sales project, 
specifications, manufacturing, development in various electrical-mechanical machinery, i.e, transformers 
(10,000 kVA), motors, switchgears, rectifier, electrodes, structurals, otc., socks immediate change in Calcutta 
ot Bombay, (Office ref. E.S..216) - 


N. DAS GUPTA, BE., CE, M.S.(Minn.), M. Am Soc, С.Е. (U.S.A), M.LE (India), Civil Engi- 
neer, Retired Principal, Assam Engineering College, Gauhati, and Dean of the Faculty of Engineering, Gauhati 
University, will be available for consultation for planning, design and valuation of buildings ; design of dams 
and other hydraulic structures ; foundation engineering ; planning of flood control and drainage works, etc., 
from the 15th February, 1966, Write to: Twin Cottage-South, Peppe Roed, Ranchi, Bibar, 


A.M.LE., more than 15 years experience in valuation of properties land acquisition, city planning, site 
planning, town planning schemes and all the matter concerning town planning at present occupying highly 
responsible position seek change, (Office ref. ES, 217). 

ELECTRONICS ENGINEER, age 31 years, passed Sections A and B in Electronics and Telecommuni- 
cation branch, having nine years experiences in installation, maintenance and repairs of airborne radio and 
radar equipment, presently employed аз instructor, seeks change. Salary expected Rs. 500, (Office ref. 
ES, 218) 

ELECTRICAL ENGINEER, Student of the Institution of Engineers (India), experienced in installation 
and maintenance of electrical gears, having over 20 years experience in the line, and holding electrical super- 
visor s certificate of competency for H.T. equipments excepting lifts and electrical signs, presently employed 
in a tobacco industry near Delhi, sceks change with headquarters at Calcutta. Salary expected near Rs. 800. 
(Office ref. E-S. 219) 


CIVIL ENGINEER, Grad. LE, 31, passed civil overseer examination with 77% marks and Sections А 
and B of the Associate Membership examination of the Institution of Engineers (India) in civil engineering 
subjects, having 7} years experience out of which 2} years in a responsible post. At present Assistant 
Engineer in a Development Body and acquminting the duties of designs of buildings including multistoreyed 
RCC frames, properation of estimates, supervision of construction of buildings, roads and other allied en- 
gineering works. Present salary Rs. 410 seeks suitable change in Government undertaking or private 
construction company of repute at Delhi or in its vicinity. (Office ref. E.S. 220). 
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impact strength. 
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AN INTERNATIONAL FIRM OF CONSULTING ENGINEERS WILL 
BE APPOINTING TWO NEW DEPARTMENTAL HEADS. HIGHLY 
QUALIFIED ENGINEERS BETWEEN 35 AND 45 YEARS OF AGE 
ARE INVITED TO APPLY FOR THE POSTS OF 


1. HEAD OF THE STEEL AND CONCRETE STRUCTURES 
` DEPARTMENT 


2. HEAD OF THE PLANT AND PROCESS DEPARTMENT. 


APPLICATIONS SHOULD INCLUDE COMPREHENSIVE DETAILS 
_ OF PAST EXPERIENCE AND ONLY PERSONS EARNING NOT 
LESS THAN RS. 2000 Р.М. NEED APPLY TO:P.O. BOX NO. 2541, 
CALCUTTA. - ? | 
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Dagger Brand Cutter is made from top-quality steel, specially heat-treated | 
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| Made in India’s largest and most. 
modern factory for small tools 


Every Dagger Brand Reamer is made from 
top-quality steel, specially heat-treated to 
ensure long life. 


Backed by. over twenty-five years of ex- 
perience, Indian Tool ensures exact precision 
by maintaining rigid control over every stage 
of production. | 

Dagger Brand Reamers are tested for endu- 
rance under conditions far more severe than. 
they will ever meet. Always insist on Dagger 
Brand Reamers by Indian Tool. Available in 
metric and inch sizes. 


INDIAN TOOL MAKES THE BEST INDIAN TOOLS. 
_ INDIAN TOOL MANUFACTURERS LTD. 101 SION ROAD, BOMBAY 22. 
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“Most motor failures are due to single-phasing. This 
happens when one fuse blows forcing the motor to 

t fun on two instead of three lines. Unless the motor 
“4s isolated immediately from the circuit, it will burn 
ОЛО. Bl Only Crompton Parkinson Starters feature a 

' special Single-Phase preventor, which guarantees EMO 

protection against singlephasing. This preventor EE Л EE AN 
“trips the motor as soon as single— phasing occurs. зе ЕРА: 
COM Prevent single-phase. failures—with Crompton 
Parkinson Starters. 
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"VARIETY REDUCTION—AN AID TO HIGHER PRODUCTIVITY 


B. S. Ganesh 
e Non-member 
troduction —— жо 
Па the olden days we used to hear the proverb ‘variety is the spice of life’ and people 

` preferred a large number of varieties of goods starting from food and cloth to equip- 
ments. As the days pass ideas sometimes change and now people prefer to reduce 
varieties. This idea of variety is based on scientific reasoning to increase productivity 
_ and hence this idea is more or less a permanent one. Productivity is basically defined — 
as the ratio between output and input and may be called as efficiency. Hence as the 
constant endeavour of everybody is to increase efficiency, so is the productivity. 

co Productivity is key to plenty and door to prosperity in ап industrial economy 
This is true to the population of a nation irrespective of whether they are share-holders, _ 
` executives or workers. In this paper, an attempt has been made to explain briefly 
“the effect of variety reduction on productivity to any country in general and our country _ 
“in particular, as our country needs higher productivity to increase the standard of living 
by increasing the purchasing power of our earnings. | 


Some feel that benefits of variety reduction is applicable only in the engineering field 
r components, raw materials, and products, but in this paper it will be shown that 
- benefits of variety reduction can be applied to the main resources of the industry, 
- namely, materials, machines and men. 















Variety reduction is described as the process of eleminating all the unnecessary — 
diversity which frequently exists in the various stages of design, manufacturing, purcha- 
sing, selling, etc. This may be in respect of quality or size. 





Variety reduction process is governed by customer willingness to buy and this is _ A 


© conditioned by quality, style, performance, appearance, etc. As all customers are not 
. alike, so their likings. So varieties may be necessary to have good sales. Still of all the 
` factors which affect the customers’ willingness to buy, price is the important factor and - 
any reduction in manufacturing, selling and overheads, etc., tends to reduce the selling 

. price of the product. This reduced selling price has a good effect on sales. Substantial 
reduction in cost and increase in productivity can be obtained by reducing the varieties 
. of products. А few cases are discussed below. i 


... Materials 
1. Design stage 
Designs and drawings are the fundamental requirements for the manufacture 


















"where product and its various components, raw materials, tolerances and so on 
e thought of. Considerable amount of man hours, stationery and other allied things 
_ are spent on each item. 1 the variety of components, raw materials, etc., are numerous. 
` fime and effort spent will also be more and the number of designs and drawings 


{ any component or product. Design and drawing office is the first place — t 










pared рег day per man will be less - Thus, the productivity of design and drawing 
` office suffers and the cost of the products get increased. If the number of varieties of 
.. components are more, then the drawings and other relevant documents required are 
.. more and more number of costly cabinets and valuable storage accommodation will be 
. required. This again increases the overhead expenses which again tends to increase the 
selling price of the product. 


2. Manufacturing stage 
If the number of varieties of components are decreased, the quantity per batch can 
be more. Hence there will be lesser proportion of the set up and dismantling time when 
compared to the manufacturing time. Thus productivity of manufacture increases, 
and the manufacturing cost per unit decreases, and is shown in Fig. 1. 


E ж Fig. 1 
E. | E of Cost per unit of product vs. units 
ey E manufactured per batch 





Units manufactured per batch 





- required for a certain number of products will be reduced. This reduces the number 
of work orders, job cards, material requisitions, stores delivery challans and other docu- 
. ments. Thus the overhead charges on manufacture will also decrease. 


_ By increasing the batch content, the number of components, assemblies, and pro- 

ducts manufactured per machine per unit time, and per man per unit time gets 
increased. This in tum increases the productivity of man and machine, and also 
_ tends to decrease the manufacturing cost. 







3. Estimating and accountancy stage 

If the varieties of items are reduced, number of separately priced articles will be 

. reduced, and the work of estimating and accounting will naturally be reduced. If one 
article were purchased at a certain price, virtually no effort would be required for 
-estimating and accounting, as mere multiplication would be sufficient. But if there are 

__ several varieties of the same item, differing in rates also, the effort in estimating and 
| accounting goes up tremendously to increase the overhead expenses. The situation is _ 
| shown graphically in Fig. 2. uo 

- Naturally when estimating and accounting costs are increased, due to a large 
-number of varieties, quantum of estimating and accounting work done per man per day 


n will be less and the overall productivity suffers. 





As the batch content is increased, number of batches of components and assemblies pue Wi 








Fi * 2 М MUTET 
Estimating and accounting costs D 
vs, number of f varieties of —— — 
products pent 


"Estimating and ассо ting cost Do 


Number of varieties of products 











| 4. . Sales stage E 
| “ Sometimes a few salesmen and a few people who do not know the implications of 


o the varieties, feel that sales work would be easier if more varieties are available. В 
-this is a wrong notion and the reasons аге: URS 















(i) If the varieties are less it would be easier to concentrate on sales efforts: ; and 


ú i) If the varieties are large, much time would be spent by the sales staff 
demonstrating the different varieties to the best satisfaction of the c 
‘and still he may not buy. Thus, the quantum of sales done per 
day is less and the productivity of sales staff will be decreased. We 
come across the situation of a large number of varieties at the 
purchasing cloth. Effect of more number of varieties is explained in 


Sales productivity curve 





| Sales achieved per unit of sales effort 





Number of varieties of products 


It may be easily observed from the curve that sales productivity decreases when the —— 
` varieties increase, and will be maximum at a certain range near where the curve tends 
t obe a нә line paralel to the таран pn 
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5 Parha stage. | 
s Purchasing function will be mide considerably ы easier or by the reduction of varieties 
. in respect of the following. 

: (i) Issue of enquiries, 





(ii) Opening of tenders, scrutinizing and choosing, 
(ni) Issue of purchase orders, and 


(iv) й SIN up of iai orders. 


If the number of varieties are reld to a certain figure the quantity per item of 

. the reduced figure increases, and so, instead of placing more number of orders for 

-: lesser quantity of each variety, the buyer will place lesser number of orders for more 

quantity of the reduced number of varieties. As generally productivity of the buyer is 

judged by the average monetary value of the orders issued per day, in certain categories 

of supplies, productivity of the buyer gets increased, if the varieties are less. This 

. means productivity of the organization as a whole gets increased, and the cost of the 
product tends to decrease. 


Variety reduction in addition to having the beneficial effect on the buyer, has 
advantages on the supplier and the transport undertaking. Thus, (i) as the quantity 
` involved is more, there might be competition among the suppliers and materials may be 
purchased at lower rates and cost per unit gets reduced. In case the suppliers have to 
specially manufacture the items, their batch quantity also gets increased, and their cost 
“of production per unit of item also gets reduced. Thus productivity of the supplier 
also i increases, and (ii) as the quantity of each variety increases, transportation cost per 
‘unit comes down as bulk quantities have cheaper rates than small quantities. Thus 
- productivity of the transport company also gets increased. 






6.. Stores stage 
One important department wherein the harmful effect of a large number of varie- 
ties is felt is the stores department, because in most other departments effect of varieties 
. are felt on paper, whereas in the stores department effect of varieties is found both 
physically and on paper. This harmful effect presents a lot of problems and adversely 
`. affects the productivity of the stores department. A few examples of this phenomenon 
“are cited below. 


. (а) Paper work: There should be as many ledger cards, receipt vouchers, and 
.. ether documents as there are varieties of items. So, if the varieties are decreased, 
there will be definite savings in paper work in addition to savings in valuable time. 


` Storage : If the number of varieties аге more there is need for separate racks so 
that one variety may not be mixed with the other. This involves investment in the | 
. racks and floor space. If the varieties are less, investment in racks and floor space is 

. reduced and the overhead expenses becomes low. 


(9 Ingestion : In the inspection of incoming stores also, same analogy of mass 
production holds good. If the varieties are more then, naturally, the quantity per 
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: variety would be smaller and much of unproductive time would be taken when compared 
o larger quantities and lesser varieties. 


Machines 

Principles of variety reduction can be applied to plant and machinery also, and even 
| this case, we may observe that lesser the varieties of machines more the productivity, vs 
and a few examples are given below. p 





(a) Spare parts: If the varieties of machines are less, then only a few types sof spare 
“parts сап be stocked, thus avoiding investment, and other stores problems. Besides o 
< this, maintenance of plant and machinery could be efficient. 


“(b)” Training: If the number of varieties of machines are less, training of operators 
will also be easy. If an operator of any machine absents, another operator can handle — — 
the machine without spending much time. Productivity of the worker gets increased. — 


Men : 
Variety reduction can also be applied to human resources in industry. This don 5 
опо mean that heights of persons are to be limited or weights are to be limited 

or employees of different casts and creeds are to be discouraged. But the grades, terms - 
“of appointment, designations and so on are to be restricted to the minimum, and they — 
те to be in reference to the defined responsibilities, qualifications and experience as far Su 
; possible. If the varieties of grades, terms of appointments, designations, responsi 
ilities, etc. are numerous, employees cannot be guided by uniform policies. This may 
lead to conflicting situations, discontentment among the employees, lot of unnecessary 
- representations and un-productive work. This leads to decrease in productivity. 





















Variety reduction can be applied in the field of agriculture also, and we will find 
increase in productivity. 


Conclusions 
From the above, it may be inferred that reduction in the varieties leads to increase | 
in productivity of the industry, which is again linked with the productivity of the Nation... 
‘lf the productivity of the Nation gets increased, purchasing power of our earnings goes 
up and there will be no need for agitations for more pay. Hence, the author 
wished that in view of the keen necessity to increase our national productivity, principles 
< of variety reduction may be applied as one of the tools of management. ) 
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. PERSONNEL FOR INSTRUMENTS INDUSTRY 
| К. Кау | 
о Member 
. Introduction 
—... Manufacture of scientific instruments has made some headway in the last few years. 
But more than half of our requirements are still being met by imports. We are impor- 
_ ting scientific instruments to the tune of Rs. 8 crores a year and producing about Rs. 5 
.. crores worth. We are also exporting instruments amounting to a few lakhs of rupees. 
Ме have some 50 organized manufacturing establishments, and over 300 small scale 


| anita.’ All the 300-250 small ‘scale unite put together handle only a fifth of the total 
value of instruments produced in the country. 


cs The progress in this vital field is not fast enough. The plan target of instruments 
. production was set at Rs. 25 crores a year by 1966. Assessment however shows that 
.. actual production may not exceed Rs. 10 crores. 


The dearth of qualified instrument technologists and technicians is often said to be 
_ the major deterrent to the development of the instruments industry in the country, 
“A closer look, however, indicates that dearth of trained personnel is not the real 
handicap. 
Place of formal qualification 
— Much has been made of non-availability of trained personnel in the field. It is 
. true that instrument engineers and technologists аге a rare commodity in the country 
> and their number does not exceed 300. Yet they are not very much sought after by 
the manufacturers of instruments. 








` Seventy percent of our graduates in instrument engineering or technology have 
found employment in various industries like steel, fertilizer, chemicals, sugar, rayon, etc. 
They are working as instrument engineers or instrument foremen, and their duties are 
to operate and maintain the industrial and process-control instruments in use. Another 
15% are divided between educational and research institutions, and in sales and service 
. departments of the instruments dealers. Hardly 15% of the instrument engineers and 
_ technologists have been drawn in the instrument manufacturing industry. Formal 
- qualification thus seems to have better market value in service rather than in the instru- 
. ment industry. 






vt By and large, scientific instrument making is the work of scientists who are available 
. in good numbers in the country. Instrument making is as much an art аз science 
` or technology. The success depends on the tradition which an instrument manufacturer 
builds up. "Tradition cannot be planted from outside. One would ponder how the 
Zeiss and the Leitz companies. built their finest instrument traditions : institutional 







_пеегз and mechanics are located and trained on the job. ; 
v With the growing demand, formal education in instrument technology is now 
available. However, men with the formal qualifications and training are in short supply. 
(0 everywhere. | | 





` training in instrument technology was not known in those days. Good scientists, engi- —— 
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Building up personnel 
| Instrument technology is an inter-disciplinary scientific activity. When formally 
ned personnel are not available, persons qualified in general engineerng or science _ 
be effectively trained for instrument production within the industry. The success 

s in selecting scientists, technologists or engineers who have a personal liking and love — — 
or instrument designing and making. The industry can freely draw upon physicists, | 
chemists, mathematicians, electrical engineers, mechanical engineers, Mad engir 
.. neers and so on. : 


: It may be pointed out that in 1960 in the U.S.A., 22,000 engineers and 4. 400 sc scien- — 
` tists were engaged in professional and scientific instruments industries. This exclude 
electrical equipment (other than machinery) industry, in which more than 91,000 engi _ 
neers and 10,000 scientists were engaged. Among these 15,000 scientists engaged in 
_ scientific instruments and electrical equipment industries, 34% are physicists, 39% — — 
` chemists, 14% mathematicians, and 13% other scientists including biologists апа 

medical scientists. It is obvious that all these scientists and engineers have not come 
through the formal education and training in instruments engineering or technology. | 











Where more sophisticated instruments are concerned the work becomes closer to he | 
individual scientists and engineers who have better comprehension of basic sciences. 
'oday, more and more complex and sophisticated instruments are coming into existence, — 
nd they originate from the hands of these who had to evolve them in the first instance ——— 
or their own needs. The contention that instrument industry cannot progress without uus 
formally trained instrument technologists is, therefore, not justified. эз 
Technicians | 

The same remark goes for instrument technicians and mechanics. A fine mechanic 
can be a fine mechanic for instruments as for any other fine work. India had and still . 
Баз excellent workmen, even though many of them are illiterate. Indian craftsmanship _ 

` is unsurpassed. The new generations are taking to modern machines and they are — 
demonstrating the same sensibility, appreciation and delicate performance. Most of our ^ 
industries are manned by these mechanics and craftsmen. Our instrument manu _ 
` facturers are also utilizing them with considerable success. Those who have launched 
-con instrument making in this country have hardly found anything to complain about 
` technicians and mechanics. But those who have not started, always find it difficult poco, 
| start the uid without a band of ready-made instrument technicians and engineers. — 














Instrument manufacture is not the job of a financier who is merely interested in 
making money. He will be impatient. He will not be able to align himself with the —— 
sentiments of his scientists and technicians. This is the business of a scientist ora | 

- financier who has a fascination for it. Scientific and research bias has to be the primary. 

motivation, although the instrument industry, in the long run, is one of the most 

profit-accruing business. 
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Members ате invited to contribule to this Series special articles featuring major engi- 
neering projetts with which they have been associated in any manner. Articles should be 
preferably accompanied by photographs and illustrative shetches. 

MONT BLANC—THE WORLD'S LONGEST ROAD TUNNEL 
с Introduction 
August 14, 1962, was a very important date in the history of the Mont Blanc tunnel. 
Оп that day the last remaining wall of rock separating the two-halves of the tunnel was 


- : blasted. After three and a half years Italian and French drilling teams were at last 


‘able to meet in the middle of Europe's highest mountain. That day ended the most 
difficult and dangerous part in the construction of the world's longest road tunnel 


c | (11.6 km.—7 miles) which has brought Paris 194 miles (312 km.) nearer Milan. 


The Mont Blanc operation was once described as involving two separate jobs that 


- might as well have been on opposite sides of the earth rather than on opposite sides of 


‚ the same mountain. Although there were difficulties which were common to both sides 
-it has never been disputed that the conditions—both as to rock and water—were 


` incomparably worse for the Italians. This meant they had to employ methods and 


equipment which were flexible enough to meet constantly changing conditions. 


= .. Compressed air was the power which made it possible to penetrate 7 miles (11.6 km. 


"through Europe's highest mountain. 
“The Italian half of the tunnel turned out to be three and a one-half miles (5,800 m.) 


< of constantly varying problems and of continuous adaption of working techniques to 


-the changing geological conditions which the Swedish tunnelling method successfully 
overcome. The only constant factors were the courage and the skill of the drilling 
crews and the flexibility of their lightweight drilling equipment. Throughout the 
“project, whether they were driving the tunnel full face with a record advance of 807 ft. 
(246 m.) in one month or drilling a pilot tunnel knee deep in water, the Italians used 
“hand-held rock frills. 


The story of rock bursts, roof falls and flood hazards—at one stage over 15,000. 


$e gallons (68,000 litres) a minute—ended on August 14, 1962, but the work that was still 





. to be done, if less sensational, was no less important. A long dark stretch of tunnel 
running for 7 miles (11.6 km.) through a mountain had to be transformed into an inter- 
national highway. 
The road 

The contractors who built the Italian half of the tunnel, Societa Italiana per Con- 
dotted’ Acqua approached the problem with no precedents of similar dimensions to 


c guide them. In the limited area of the tunnel the transportation and placing of the pre- 
` cast concrete blocks that were to form the road surface presented a number 


` ef difficulties. 
: By Courtesy of Atlas Copco (India) P. Ltd., Bombay. 
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This picture shows the difficulties that had to be overcome before 
the tunnel could be completed 





The Mont Blanc road tunnel—the longest road tunnel in the world 





: “These blocks were ‚ precast à ina ue seal built by da contractor on , the site, 
с а few hundred yards from the tunnel entrance. Extending over 3,000 sq. yd. 
« k, 500 m.?) the plant was fitted with thermally insulated walls and roof to guarantee the 
^. constant temperature needed for the curing of the blocks. Steam curing enabled the 
usual seven or eight-day process to be reduced to a few hours and to be carried out 
оп site. 
"The large concrete blocks which form the centre of the road surface are 33 ft. - 
(10 m.) long and 13 ft. (4 m.) wide and vary in depth from 10 ft. 11 in. (3.35 m.) to 
2 ft. 1 in. (3.70 m.)}—with an average weight of 90 tons, the heaviest being 106 tons. 
` ` These centre blocks were not all made to the same pattern as below and road surface 
. they help to form not only the road but the ventilating ducts underneath which vary 
in number according to the distance from the tunnel entrance. They were transported 
“to their position inside the tunnel by a truck mounted on 32 wheels. This was a delicate 
operation as the dimensions of these blocks were such that they could only just enter 
(the tunnel, maximum width 30 ft. (9.15 m.). A swerve of the truck or of the crane 
could have meant a block hitting the side of the tunnel or falling to the ground. After 
the large centre blocks were placed in position the road surface was completed with 
| precast side blocks. 


“The blocks were left to settle for one month and the joints between them were then 
.grouted with cement. The road surface on the Italian side was thus assembled piece 
by piece. About 150,000 cwt. (80 quintals) of cement and 3,500 tons of steel were 
used. Some 250 workers were employed in the precasting and placing of the concrete 
blocks. 
`. The blocks were laid on sheets of neoprene to allow for easy movement during the 
"compression phase. Every 18 blocks, ie. every 197 yd. (180 m.) special couplings. 
меге inserted in the joints instead of cement. These couplings with hydraulic jacks, 
-exercise a pressure of 120 to 130 atmosphere (1,700 to 1,800 Ib. per sq. in.) and ensure 
“that the blocks are always under compression to prevent leakage from the air ducts 
ss underneath the road. 


Three of these bloks were specially reinforced and anchored in the rock beneath 
“the road. to act as abutments for the other precast blocks during the compression phase. 
|. Each of these blocks weighs some 1,500 tons. They were anchored in the rock by 
. Rk (18 m.) cables set in cement to а depth of 13 ft. (4 m.) and Vete at almost 

p their maximum tension. 


e Ventilation 

| : One of the major tasks has been to provide efficient and adequate ventilation. 
.. Alpine air has a quality of its own which, of course, does not penetrate very far into a 

` seven-mile tunnel. As it was not feasible to sink ventilation shafts down through the 

- mountain, two extensive ventilation plants—one at each end of the tunnel—had to be 
built. These installations have-to handle the exhaust gases of 600 vehicles an hour — 
while providing fresh air to all parts of the tunnel. Designed by Italian Societa Marelli, 
each plant is equipped with four centrifugal units for pumping in fresh air, three for 
` + drawing out polluted air and one in reserve. Fresh air is circulated under the road 













a Ж 
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inside the hollow concrete blocks and enters through openings at road level while ex- 
haust air is drawn out through holes in the roof, and expelled through a duct under 
the road. The road is divided into 1,640 yd. (1,500 m.) ventilation sections, each one 
of which is served by its own air duct. 

The ventilation system provides fresh air for 120 vehicles in the tunnel at any one 
time. A maximum of 600 vehicles an hour will be allowed and the speed limit will vary 





One of the air ducts and the drain for carrying seepage water 














n 30 and в е eh s (50-70 ding to the lensity of traffic: : 
estimated that it will take a car on average 12 min. to pass through the tunnel. ' 
ith these figures, even if all the ventilation units were to break down, including the 

٤ reserve unit, there would be sufficient time for every vehicle inside the tunnel to reach 
the open before the air became toxic. These giant mechanical lungs are hidden below 


€ m ground within a few yards of the entrances at each end of the tunnel. 


^ There is little doubt that the Mont Blanc tunnel. will become one of the main 
|... arteries in a complex of highways spreading across the Continent of Europe. Already 
it) is being considered as an engineering feat as significant to this century as the comple- 
|... tion of the Suez Canal and the Trans-continental railroads of North America were to the 
last. The words of Bienvenue, the builder of the original Paris Metro, could equally 
well have been said of the Mont Blanc project “Nature is ever ungrateful to the tunneller. 

fhe has done his job properly, no evidence of the difficulties he had to face must appear 
| E. ^an his finished work. He can only ask the traveller to believe him on his. work”. 


_ Some salient details of the tunnel аге given below. 











E Height of Mont Blanc .. 16,780 ft. (4,810 m.) 

С Length of tunnel .. 70 miles (11,600 т.) 
.. Section of tunnel above road level .. 495 sq. ft, (46 m.2) 
= Height of tunnel above road level .. 20 ft. (6m) 


» Maximum width of tunnel .. 30ft.(9.15 m.) 
. Section on lined tunnel before road was laid .. 754 sq. ft. (70 m2) 


55 Average time to travel through tunnel | .. 12 min. 
‘Maximum number of vehicles in the tunnel at 
n one time .. 600 de 
“Volume of rock excavated .. 1,308,000 с.уа. — 
e (1,000,000 m.3) 
Date of drilling started .. January 8, 1959 
us аео completion of drilling " August 14, 1962 > 


Бакын of illumination at road level 200 lux for fine and last 148 yd. (135 m. ) 
e E 30 lux inside. the tunnel. 


VAS ` The tunnel runs between Courmayeur (in Italy) and Chamonix (in France) and has 
| ш 11 ft. 5 in. (3.50 is road lanes with a 2 ft. 5 in. (0.75 m) pavement on each side 
"t «m the tunnel. | 








~ : PROCEEDINGS OF THE FORTY-SIXTH ANNUAL GENERAL MEETING, | | 
c _ PATNA, JANUARY 31-FEBRUARY 6, 1966 B 


о ть photographs taken at the various functions during the аһ h Annual Сама " 
C s Ме held « at Patna аге given in these pages. 
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INAUGURATION OF THE SEMINAR ON “THE ROLE or THE ENGINEER IN THE FOURTH Five Year PLAN" 
AT THE RABINDRA BHABAN 





Dr. T. Sen DELIVERING THE NINTH Sir MOKSHAGUNDAM VISVESVARAYA LECTURE 
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A view OF THE Dats DURING THE INAUGURAL SESSION 
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Dr. GAJINDER SINGH RECEIVING AN UNION MINISTRY оғ [RRIGATION AND Power Сог» MEDAL AND CASH 
AWARD FOR THE Best PAPER ON CIVIL ENGINEERING ASPECTS FROM SHRI CHAVAN 
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Dr. S. C. Рлзсиртл ( А.М.) RECEIVING AN Union MINISTRY оғ IRRIGATION AND Power GOLD MEDAL AND 
CASH AWARD FOR THE BEST PAPER ON POWER DEVELOPMENT AND UTILIZATION FROM SHRI CHAVAN 





Pror. P. S. KALWACHWALA ( А.М.) RECEIVING THE JAWAHARLAL NEHRU MEMORIAL Goto MEDAL 
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SHRI DILDAR Hussain RECEIVING THE SCROLL or Honour FROM His ExcELLENCY SHRI ANANTHASAYANAM 
AYYANGAR, GOVERNOR OF BIHAR 





Ок. Т, Sen RECEIVING THE SCROLL or Honour FROM His ExceLLENCY SHRI ANANTHASAYANAM AYYANGAR, 
Governor or BIHAR 
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46TH ANNUAL GENERAL MEETING, PATNA, JANUARY-FEBRUARY 1966 





SIR JEHANGIR J. GHANDY wHo was AWARDED THE Honorary Lire MEMBERSHIP (in Absentia) 





Suri В. Р. KAPADIA, PRESIDENT, ADDRESSING THE GATHERING 
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SHRI Y. B. CHAVAN DELIVERING THE INAUGURAL ADDRESS 





His EXCELLENCY SHRI ANANTHASAYANAM AYYANGAR, Governor or BIHAR, ADDRESSING THE GATHERING 
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Dr. T. Sen AND Suri прав Hussain. Honorary Lire MEMBERS, wITH Suri D. K. Снозн, 
Deputy SECRETARY 
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CoUNCIL. MEMBERS at THE ‘At Home’ GIVEN BY SHRI В. L. SINGH YADAV (Minister of Public Works, Bihar) 
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ADDRESSES OF CHAIRMEN AT THE ANNUAL GENERAL MEETINGS 
OF THE LOCAL CENTRES 


Bengal Centre 


Chairman's address by Shri T. P. Marik, B.Sc., B.E., M.LE., at the 45th Annual 
General Meeting of the Centre on December 26, 1965 


The Chairman welcomed the Chief Guest, other invitees, and thanked the 
Committee of the Centre for electing him the Chairman for the coming year. 


Delivering the Chairman's address, Shri Marik said, 
‘I shall devote myself on the housing and road communi- 
cation problems in West Bengal with which I was asso- 
ciated for many years. These problems are required to 
be solved to tide over the miseries of our people, parti- 
cularly of the people of lower middle class, slum dwellers, 
industrial workers and cultivators. 


With the ever increasing and rapid growth of popu- 
lation, unceasing influx of millions from Pakistan, 
shortage of land due to rapid industrialization and greater 
deployment of limited resources in men and materials for 
the defence needs, caused by aggression of China and 
Pakistan, the problems have become more difficult to solve. 


Upto 31st March, 1965, the State Government have built about 10,000 houses of 200 
sq. ft. of living space and rented them at 50% subsidised rate of Rs. 36 per month whereas 
the employers with 25%, Government subsidy and 5094, of the cost as loan from the 
Government have built nearly 2,500 houses. The State has also introduced a housing 
scheme in which loan of 80% of the cost upto the ceiling cost of Rs. 3,000 per unit is 
given to the tea planters. About 400 houses have been built against 796 sanctioned 
in the Third Plan and 170 built out of L.I.C. loan against 437 sanctioned. 


The State Government have prepared two schemes for slum clearance, viz., 
(i) Provision for alternative accommodation—which comprises of building two roomed 
houses, costing not more than Rs. 7,600 with 37.5% Central subsidy, the State's matching 
. grant of 25% and balance 37.5% to be met from Government loan ; and (ii) Slum im- 
provement—which involves in acquisition of the owners’ right over the land with a 
view to provide basic and essential facilities. The project seems to be feasible one and 
the Government may improve all the slums within 10 years. 





To mitigate the housing problems of people of low and middle income group, 
the Government have so far built 1,416 units against the sanction of 2,500 and also 
sanctioned private construction with loans from Government upto 80%. A Rental 
Housing Scheme for the Government employees has also been introduced. 


As the value of land is soaring up, the States should acquire all waste and unproduc- 
tive lands to develop them into small townships and sell in small plots at reasonable 
rates to the common people. Our State has developed some areas at Durgapur and 
has been developing the Salt Lake area. The land is also acquired in the outskirts of 


вошт BEN a 


ansol, Behala and Раны: Such townships should be eitablslied | in much growing — * 
iber, especially in big cities, to cope with the present situation. The new small ——— 
townships will ease the housing problem and relieve over-congestion in the cities. 













E 


The roads and other systems of communication are vital and indispensable for the us 
lopment of country. The roads of a country serve as an index of its development | 
espect of agriculture, commerce and industry. Although, sound motorable roads 
are necessary to connect one State with the others and the districts with sub-division 
towns, we must not overlook the needs of more than 6 lakhs of villages which require | 
` at least fair all-weather roads for their development. Proper attention has not been paid 
_ by the Government in this direction and more than 36% of villages still lie 6 to 8 miles 

- and about 25% lie 4 to 5 miles away from metalled roads. Undoubtedly, attention has 
to be diverted twarda the border roads for defence purposes, nevertheless it is i 
tant to spread out the network of village roads to alleviate the miseries of the 30. 
masses. 


















1 To manage with the funds available, not only the planning of future Plans ‘shoul і 
Бе revised but a vigorous research should be made to alter the present designs and 
< specifications of roads. The upward trend of cost of construction devolves : upon us, 
the engineers, to find out ways and means to tide over the difficulties and bring down | M 
the cost appreciably. 3 
























Due. to the dearth of foreign exchange and increased defence needs, we must strive E 
ugh i ingenuity and innovations to produce indigenous products. The shortage | | 
ir сап be overcome by their accelerated training and by adopting methods 1 requin 
mum labour. 


. To prevent the misuse of foreign exchange, all projects must be pisei n m 
| realistically, taking into consideration of the resources in men, materials and plan 
“this country. It is necessary to make a periodical survey of men, materials and machi 
. mery and to promote the growth of indigenous industries. 


It is time to make efforts to stand on our own legs and to avoid dependence on. 
foreign consultants and collaborators. : 


|... As regards the role of engineers to solve the ticklish food problem, they a are уєту 
much in picture in our Institution as builder of dams, barrages, canals and wells, roads 
and railways, godowns, plants for fertilizers as well as machines, all required for produc- о 
tion, storage and transport of food grains. The country should produce. more авгі- 
“cultural engineers and the field of their activities should be enlarged. Моге. 
contribution can be made towards minor irrigation and establishment of more fertilizer 
plants. The assured supply of water and also of fertilizers within the means of pone ; 
-. will help to feed the nation without any import. 










Attention for agriculture has been given at the highest level in this State and p 
the Government of India has also taken important decisions. The Hon ble Union. E 
Ministers Dr. K. L. Rao and Shri C. Subramaniam have already emphasized the role | 
of engineers in the food-projects. 





Although, the Institution has stressed from time to time, I would reiterate our 
` just demand for ushering engineers in administration in summit positions as that would. 
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not only accelerate the progress of work but much economy could also be effected in 
every line. The inadvisability of charging the administrative civil servants with the 
responsibility of execution of all technical projects or schemes has been emphasized 
only the other day by the U.K. expert, Sir Denis W. Brogan, before the Institute of 
Public Administration in India. 


In conclusion, | would say that we, engineers, must strive hard and harder 
to attain self-sufficiency in every respect to achieve our goal of economic independence’. 


Mysore Centre 


Chairman's address by Shri I. M. Magdum, B.E., M.LE., at the 31st Annual 
General Meeting of the Centre on December 23, 1965 
The Chairman welcomed the Chief Guest—Hon'ble Chief Minister, Minister of 
Finance, Mysore, and other invitees, and thanked the members of the Committee of 
the Centre for electing him the Chairman for the year 1965-66. 


Delivering his address, Shri Magdum said, "The 
Mysore Centre has lived upto the high traditions of the 5 
Institution of Engineers (India) by its conduct and perfor- | 
mance in many ways. The strength of the membership 
of the Local Centre has risen to 3,550 including 2,560 | 
Student Members in the year 1964-65. During the year 
the Centre has organized 45 lectures and film shows. 
Two Sub-Centres one at Mysore and the other at 
Dharwar are being formed shortly. The two Student 
Chapters one at Bangalore and the other at Hubli are 
functioning actively. The Centre has also arranged the 
interesting Seminars on subjects such as the 'Challenge 
of Sharavathi’, ‘Utilization of Water Resources’, 
‘Electricity Tariffs’, ‘Prospects of Mineral based Industries’, ‘Low Cost School 
Buildings’, ‘Planning for Development of Human Resources’, etc. The Fellowship 
meetings for exchanging technical information were a new feature for the year. 
His Execllency Shri V. V. Giri, Governor of Mysore, and Prof. M. S. Thacker were 
amongst the distinguished guests at these meetings. 

We are virtually living under war-clouds. The engineers should therefore take up 
the challenge and help the country to preserve independence and maintain economic 
freedom. While the valiant Jawans have taken good care of defence, the rest of us 
must contribute to economic development of the Nation. The continued dependence 
` on food imports would endanger the independence. As our Prime Minister has put it, 
“Self-sufficiency in food is no less important than impregnable defence in the preser- 
vation of freedom". It is here that our engineers in general and irrigation engineers 
in particular face the challenge only to be conquered. 

One of the chief reasons as I guess, for conferring the honour of chairmanship on 
an irrigation engineer like me seems to be the emphasis which the members want to lay 
on the importance of irrigation. Due to Chinese invasion and Pakistani aggression, the 
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- hesitation on the part of leading nations to meet the food deficit and failure of rains, 
|. we have had to pass through a very severe drought during the current year. The provi- 
sion of water for cultivation is the main concern of the irrigation engineer. The rainfall 
in some places is as low as 10 in., the higher being as high as 500 in. The distribution 
of rainfall is also uneven through out the seasons. Due to these facts, the development 
‘irrigation in India could be traced to the dawn of civilization. In the Vedas, mention.. 
is made of wells, canals and dams. The systematic and large scale irrigation started in 
later days with the construction of Grand Anicut canal оп Cauvery, the channels and 
tanks of Vijayanagar days in south and the Ganges canals in the north. The British ——— 
< Government constructed large irrigation works. us 





















The advent of Independence ushered in an era of spectacular development in the 
field of irrigation engineering. After Bhakra Dam, we have embarked on projects 
such as Beas-Sutlej link complex of dams and tunnels. Rajasthan Canal Project, Ram- 
` ganga Project, Yamuna Project, Nagarjunasagar Project, and Farakka Project. Coming 
< to our own State, the Tungbhadra, Bhadra, Upper Krishna, Ghataprabha and Mala — - 
" prabha projects in Krishna valley and projects of Cauvery valley are examples of our — 
State’s achievement and ambitions in recent times. | 








The total annual rainfall over entire country is slightly more than 3,000 million. 
acre-feet of water. Out of this only 1,350 Million acre feet is available as surface water 
after evaporation and percolation. But due to physiographical conditions, only 450. 
million acre-feet of water can be used for irrigation. Similarly out of 650 million acre- — 
et of percolated water only 300 million acre-feet is available as ground water which ©- 
can be tapped annually for irrigation. During pre-independence, 76 million acre-feet 
of water was utilised annually, irrigating an area of 52 Million acres out of cultivable 
area of 476 million acres while it is estimated to go upto 160 million acre-feet to 
irrigate an area of 85 million acres by the end of Third Plan. The up-to-date 15% of 
surface flow throws up a challenge to the irrigation engineers for its utilization for the 
benefit of the people. 


According to current estimate, Rs. 6,000 crores is required for total utilization of 
usable surface water to irrigate 175 million acres. The outlay by the end of Third —— 
“Plan would amount to Rs. 1,700 crores. A comparatively higher outlay would beo 
- required for subsequent schemes on account of difficult terrain and geological conditions. = 
“The engineers should catch up the latest developments in the technique of building |. 
"dams and allied hydraulic structures to tackle difficult foundation conditions. The 
.. construction of high dams like Serre-Ponco, Mut Mark, and Aswan should be 
- sufficient inspiration to Indian engineers. 














While the major and medium irrigation schemes benefit large and extensive areas, 
give more assured protection in years of scarcity and can serve a multiplicity of purpo- | 
ses ; the minor ones require comparatively less outlay, yield quick results but the protec- 
tion afforded is liable to be cut short in drought years. Therefore a balanced develop- 
ment of major and medium irrigation schemes along with minor ones is essential. 
All the irrigation projects should be phased intelligently and indigenously. 





= 1 would like to emphasize another aspect with regard to the coordinated develop- 
ment because the most suitable sites may lie in one State while the area receiving benefits 


3 


















тау lie in another State. The arrangements for inter-State accord on construction 
_ and operation are therefore essential and all the States should cooperate in a Joint ven- 
ture. In this direction, setting up of River Boards as envisaged in the River Boards 
_ Act of 1956 would go a long way. 


. In Mysore State, the total irrigated area has gone up from 5 to 7.5% of cultivable 

< area during the various plan periods. An outlay of about Rs. 750 crores more would 

raise the percentage of irrigated area in the State by 24% of the gross cultivable area 

which is the target set by the All India Plan. Though our State resources are slender, 

. Lurge upon the authorities for large allocations in future so that we may attain the all- 
India target in 4 or 5 Plans. 


Nearly 60 to 65% of the Plan provisions in the public sector is being expended 
through the construction industry. A small saving in construction cost by way of 
improving the efficiency would go a long way to achieve substantial financial saving. 
"To keep down the cost of construction, it is worthwhile to consider for both the govern- 
mental and non-governmental organizations to make provision to secure the financial 

advance in several ways. A secured advance could also be made for materials like 
. rubble, jelly, cement, steel and plant and equipment, etc. I request the Government 
and particularly our Finance Minister to consider the matter favourably. 








|... In the present day administrative set up, there is too much bureaucratic control 
оп the technical services by the administrative services. The engineers should be 
encouraged to shoulder the responsibility and give results. Both the United States 
“and the Soviet Union have left the technologist to himself. There are many examples 
п our own country also, where engineers and scientists have been elevated to places of 
gh techno-administrative responsibility. The Railway Board and the Atomic Energy 
- Commission are examples of Departments which are being managed by the techno- 
^ eracy. But these are only exceptions. Our late Prime Minister said, “The scientists 
and technicians should be associated more and more with administration and planning". 
. Mr. Appleby, an able administrator reformer, condemned the very existence of an 
.. &dministrator-oriented administration in the context of our country's need for technically 
_ oriented administration. Similarly our revered President, Dr. Radhakrishnan, once had 
|... said, “аз civilization grows, more and more complex and new discoveries in science and 
. technology are put to large scale use. The ideal head of such an organisation should be 
. an executive who is also an engineer, scientist or technician". It is high time to realise 
_ the fact by authorities for a rapid technological development of the country. 








2 The Institution of Engineers places itself at the disposal of Government and the 
; people for consultation. Thanks to the State Government and other patrons who have 
been responsible for the construction of new building of our Centre which is nearing 
completion. [t is proposed to start a third Sub-Centre at Mangalore. It is also pro- 
|... posed to start refresher courses on various subjects. The proposals of training schemes 
. are being pursued with the Government. Necessary action has been taken to establish 
zs `а Research Centre in Bangalore. The Mysore Centre is perhaps the first to propose 
_ documentation and consultancy service facilities on specific problems. 





. A Managing Committee to constitute various branches of the consultancy is being 
_ formed with due representation to various organizations including the Government. The 
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mmittee will be did with the responsibility of drafting rules of business. Te —— 

s also concentrating on organising proper documentation of the available data so 

o have full information as well as establish contact with Governmental organizations 

| leading engineers. It is appropriate that available talent within the State is made 

all use by properly organising them into various faculties and pooling their rich know- —— : 

edge and experience to provide consultancy service to those in need. It is hoped thet 

ery soon, the rules of business will be drafted and service made available i in an 

organized manner. : 
Let us all join and determine as one body and offer our dedicated service so ; dui 

our country’s honour and prestige is held in high esteem in the comity of Babon 

throughout the world’. | 



















Summaries of Papers Published in the journal | 
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CIVIL ENGINEERING DIVISION 


Design of Most Economical Trapezoidal 
Section of Open Channels 
Dr. K. C. Asthana + 
Associate Member — 
and 
G. Koteswara Rao 
Non-member 
i This paper reviews the two equations used for the design of most ошо] | 
. trapezoidal section of open channels and brings out that when the bottom width and 
depth of a channel have to be limited due to physical considerations, these ‘equations, 
which consider the side slope as a constant, cannot be used. It also gives an analysis to 
derive the conditions which should be satisfied when either bottom width or depth of a * 
: channel, instead of its side slope has to be kept constant. UT 


Use of Plastics in Building Construction 


Major A. S. Johur 

Associate Member i 

Plastics have definite usage in both the non-structural and structural fields of the — 
building industry. The development of plastics is still in its infancy and can really 
be said to be a decade old and all the uses of plastics, in even this particular field of 
building construction, cannot possibly be resolved in so short a period: But the 
“fact that already application of this material in non-structural, structural and even — — 
the space structure has been found, leads one to believe that there is certainly а vast 
^... potential in planning the future uses of this material. This paper deals with the "i О 
` gations of plastics in the various aspects of building construction. Su 
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Construstion of Dock Gate t Bhavnagar Port 
| B. A. Kapadia 


Member 
"This paper deals briefly with the content which led to the provision of a gate atthe 
< entrance to the harbour of the Bhavnagar Port and describes the various details of the 
construction of the same. 


Limit of Submergence in Critical Flowmeters 
S. K. Mazumder | 
Associate Member 


This paper analyzes certain aspects of flow in a critical flowmeter and determines 

ће ‘modular limit’ or ‘limit of submergence’ for the meter for various constriction ratios 

. and exit conditions. The limit of submergence is proved to be governed by the head 

losses at the entry and exit and due to friction. It also attempts to correlate these losses 

with the submergence limit and derives a mathematical expression for the same. 

А set of curves illustrating the point of submergence for various constriction ratios, 

|... entry and exit conditions are proposed and the same verified by experiments. А new 
type of transition, used for the entry and the exit, was found to be efficient. 





_ Rapid Analysis of Thermal Stress in Intake Tower of a Hydro-Electric Project 
nu B. Pant 
Associate Member 
and 
P. T. Badhe 
Non-member 
The R.C.C. intake towers in a hydro-electric project support the trash racks and 
operate the gates at the intake end of the headrace tunnel or conduit. These structures 
- remain partly under water and partly exposed to atmosphere; and hence, considerable 
. thermal stress develops in them at certain periods of the year, particularly їп the 
tropical regions. An estimate of the magnitude of thermal stress, which is necessary 
“for design purposes, can be obtained by the analysis of a space frame involving 
{Һе solution of a large number of simultaneous equations. This procedure is tedious 
... end time consuming. This paper describes a rapid method of calculation of the thermal 
.. Stress based on the theory of beams on elastic foundations and illustrates the same by 
calculating the thermal stress in the 176 ft. high intake tower of Koyna hydro-electric 
project. The results are verified by model tests and the general applicability and limi- 
tations of the method discussed. 


Division and Combination of Flow in Open Channels 
K. Sridharan 


os 





N. S. Lakshmana Rao 
Non-member 
The problem of open channel junctions has been investigated by various research 
workers all over the world. This paper, besides giving a critical review of the existing 
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knowledge on the subject, presents a fresh analysis of the experiments done at the 

idian Institute of Science, Bangalore. The problem of division of flow in open 
channels has been solved based on the concept of constant specific energy and that of 
de weir. A solution for supercritical flow, based on the concept of constant velocity 


ong the inlet to the branch has also been given. The limitations of the various assump- 
ons involved in the above theoretical analyses are indicated. The effect of angle of 












at the Institute, simple equations for the ratio of discharge distribution for right-angle : : 
~ offtakes have been obtained, for the conditions when the flow in the main channel is 





preliminary designs purposes. The problem of combination of flow could be solved 
based on backwater computations or momentum considerations. E 


Top Zones in an Overflow Gravity Dam 
Dr. K. V. Swaminathan 
Associate Member 
This paper briefly examines the influence of the factors affecting the dimensions of 
. top zones in an overflow gravity dam having a standard crest with vertical upstream 
face and presents a chart from which the depths of top zones in a gravity dam may be 
easily obtained. The conditions under which it is not possible to locate the planes | 
parating the top zones in such a dam are then discussed and the possible relative 
ositioning of the planes locating the end of the top zones on the basis of the ‘resultant 
at the middle-third', and safety against sliding with only frictional resistance are critically 


аке on the discharge distribution is discussed. Based on the experiments conducted. 





subcritical and that in the branch supercritical. These equations will be useful for — 





analyzed. A very useful chart is then developed from which one can predict whether — 


a given set of design parameters would alter the usual positions of the planes locating the 
top zones. n 


Vibrations of a Jet Flow Gate Caused by High Velocity Flow 


Dr. H. L. Uppal 
Member 
and 
Tarlok Singh 

5 Non-member 
. This paper deals with the vibration of the high head gates which have caused . 
— failure- of several hydraulic structures. On the hoist chamber of Bhakra Darm also, it 
. ds the vibration of the emergency gate that ultimately led to the failure. <The committee _ 

set up to find out the causes of the damage of the hoist chamber made recommendations 
that vibration studies should be specially made on high head gates on model of the jet. 

















tions on the model and the other type of vibrations are found to be proportional to these 
vibrations. The finding of great practical importance is that the maximum. vibration 
occurs when the gate is opened to 60% or between 55-65% of the full gate opening. 


5: в essential that this extent of gate opening be avoided when operating the gates on 
“the prototype. 











low gates, which was carried out. It has been possible to study the horizontal vibra. 









_ Ultimate Strength of Brick Piers Made From Hand-Moulded Bricks « 
| P. C. Varghese 
Associate Member 


and 


Asok Kumar 
Non-member 


| "Tests made in the U.K. and the U.S.A. on brick piers indicate that the strength 
of brick masonry piers depends on many factors, e.g., strength of individual bricks, 
strength of mortar used and workmanship. These tests were made on bricks of fairly 
high strength. The usual hand-moulded kiln burnt bricks, available in India, are of 

` much lower strength. The specifications do not mention any minimum strength for 
“these bricks. This paper reports the results of ultimate strength tests on piers built 
“from such bricks. The object of these tests is to verify the safe strength values recom- 
mended for these bricks in the Indian Standard Specifications. 













` ROADS AND ROAD TRANSPORTATION GROUP 


Scheme for Improvement of Traffic Circulation in 
West Approach of Howrah Bridge : 
S. N. Gupta | 2 | 
Member d 
and 


S. K. Roy 


Non-member 


| “The performance of a bridge in discharging the traffic often depends to a large 
` extent on the ability of the approaches. The delay and congestion on Howrah Bridge 
-is largely attributable to the inadequate layout of the two approaches. This paper 
discusses the complexity of the problem describes the scheme for improvement of . 
traffic regulation in the west approaches of Howrah Bridge explaining the benefits that 
` would be achieved by the scheme. 


ce 2 SHELL STRUCTURES GROUP 

|... Computer Analysis of Folded Plates by the Method of Transfer Matrices 

Boe Associate Member E ES 

— -.* This paper presents a modification of Holand's method for the analysis of folded 

plates and extends it to analyze the northlight folded plate structures. It also presents 
` a programme for analyzing a folded plate structure on ап IBM 1620 digital computer: 
. using the method. 5 m С Tus oU Er 






€ 
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Explosive Fabrication of Metals 
T. S. Chennabasavan = 











Non-member : | 
Explosive fabrication is one among the many techniques for lubricating meul 
„parts. This paper deals briefly with the various aspects of the process ent brings out 
its comparative merits in the field of metal fabrication. 


Design of a Bicable Aerial Ropeway 


S. N. Ghosh 
Non-member 
and 
S. C. Jana 
Associate Member ie 

dá spite of the great use of the aerial ropeway as a means of transport since is — 

eption in 1644, very little information is available on the subject in our country, 
is paper attempts to discuss some salient features of this type of transport and 
eriority over the conventional ones in certain specific situations. It also stress 


me basic design consideration to make the principal ropeway calculations for th 
ity of the practising engineers. 














Design, Construction and Calibration of a Two-component 
Heavy Duty Lathe Dynamometer 
G. R. Ponkshe 
Non-member 


This paper deals with the development of a two-component heavy duty lathe | 
` dynamometer and describes the set-up, principles of working, calibration methods, et 


Velocity Distribution in Heated Commercial Steel Pipes. 


P. K. Sen 

Associate Member 
and 

Dr. B. N. Chanda 
e Associate Member . 
The paper presents the measurement of the velocity distribution in heated and 
.. un-heated commercial steel pipes when air flows through them. А portion of a pipe, 
3} ft. long, was electrically heated from the outside at the discharge end. The tempe- ——— 
. mature was raised to 125°C. above the room temperature. The experimental data indicates —— 
аё the un-heated and heated velocity profile can be expressed by the same universal —— 
— logarithmic law for the fully turbulent position of the region provided the necessary —__ 

oe corrections for the variation of density and viscosity with temperature are incorporate. > 
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INDUSTRIAL ENGINEERING GROUP 
Mathematical Programming in Production Control —2 


T. L. Subramanian 
Non-member 
and 
C. A. Gilpin 
Non-member 
Succeeding to the development of algorithm and basic conventional procedure of 
the simplex method of mathematical programming methods, this paper which is in 
succession of the earlier paper (Journal, vol. 44, no. 7, pt. МЕ 4, March 1964) presents 
special techniques that are adopted under deviated conditions to widen the scope of the 
simplex procedure. 


MINING AND METALLURGY DIVISION 
Coal Mining Researches in Western Europe and their Applications in India 


R. D. Singh 
Associate Member 
This paper reviews briefly the current researches in coal mining, carried out in the 
west European countries and indicates the possibilities of utilizing their findings to 
improve the conditions in Indian coal mines. The problems of coal mining are dealt 
with in three broad categories : mine environment, rock mechanics and strata control 
and materials equipment. ; 


INSTITUTION NEWS 
The President's Itinerary 
Right after the conclusion of the colourful Annual Convention at Patna, 


Shri B. P. Kapadia, President for 1966-67, initiated meetings with the members of the 
Bihar Centre Committee as well as the Student 
members of the State and had lively communion of 
thoughts regarding the Institution's activities. 


Back from Patna, the President inspected the works 
of Headquarters office in Calcutta and gave a reception 
to its staff on February 7, 1966, at 3.30 p.m. in Sir 
R. N. Mookerjee Hall in the Bengal Centre. The next 
day, the meeting of the Headquarters Building Com- 
mittee was held at the Bengal Centre hall from 4 p.m. 
Thereafter, Shri Kapadia addressed a meeting of the 
Student members of Bengal in the same hall. 


The President left for Madras on February 9, 1966: 
and on the same evening, he adressed a gathering of the Student members at the Madras 
Centre. On February 10, 1966, a meeting with the members of the Madras Centre 
Committee was arranged. Thereafter, the President visited the Andhra Pradesh Centre 





BULLETIN 35 


at Hyderabad where he met the Corporate members as well as the Student members 
їп a well-attended meeting. He returned to Calcutta on February 15, 1966. 

On February 18, 1966, the President held a closed-door meeting with the Bengal 
Centre Committee members. The Sunday, February 20, was devoted by him to the 
office works at the Headquarters. 

Shri Kapadia left for Bombay on February 21, 1966. 


А Tribute to the Past-Secretary 4 

At the Closing Session of the 46th Annual Convention of the Institution, held at 
Patna, on February 3, 1966, Shri B. P. Kapadia, President (1966-67), paid a significant 
tribute to our Past-Secretary, Shri B. Seshadri, and said : 

‘I must add a word of appreciation for our Past- 
Secretary, Shri B. Seshadri, who has left us as well as 
the country, and record that his sincerity and devotion 
to the service of the Institution is well remembered on 
this occasion by all the members present here.' 


Shri B. Seshadri, B.Sc., A.1.1.Sc., D.I.C., M.Sc. 
(Eng), M.LE., joined the services of the Institution 
as the Assistant Secretary (T. echnical) оп April 24, 
1950. He was promoted to the rank of Additional 
Secretary on April 9, 1955. Shri Seshadri became the 
Officiating Secretary on July 18, 1957, and thereafter, 
took office as the Secretary of the Institution on 
November 17, 1957, in which capacity he served the 
Institution till December 31, 1965. 


Shri Dildar Husain, Past-President and Honorary Life Member, has kindly under- 
taken to unfold the colourful career of Shri Seshadri іп a subsequent issue of the Bulletin. 


Shri Lal Bahadur Shastri 


The Council and the General Body of Corporate Members of this Institution 
passed the following resolution at a meeting held at Patna on 30th January, 1966, on 
the passing away of our beloved Prime Minister, 
Shri Lal Bahadur Shastri : 


“The Council and the General Body of Corporate 
Members of the Institution of Engineers (India) record 
with deep regret the sudden passing away of the 
beloved Prime Minister, Shri Lal Bahadur Shastri’ 
and send their most sincere sympathies to his wife 
and members of his family." 





Further resolved that a copy of this resolution be 
also forwarded to the President of India. 





This resolution has been conveyed to Shrimati 
Lal Bahadur Shastri and to the President of India by the Deputy Secretary. 
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Dr. Н. ]. Bhabha 


The Council and the General Body of Corporate Members of this Institution 
passed the following resolution at a meeting held at Patna on 30th January, 1966, on the 
passing away of Dr. Н. J. Bhabha: 


“The Council and the General Body of Corporate 
Members of the Institution of Engineers (India) record 
with deep regret the sudden passing away of Dr. H. J. 
Bhabha, who was an Honorary Life Member of the 
Institution and a scientist of international fame, and 
send their most sincere sympathies to his mother and 
other members of his family." 


In this connection, the following message of 
condolence was also received from the German 


National Committee of the World Power Conference : 


‘The German National Committee of the 
World Power Conference learnt with deep regret 
that Professor Bhabha deceased by the terrible air accident near Geneva. The high 
esteem and the amity as well as the recognition of his merits will keep the name of 
Professor Bhabha as one of the world’s greatest scientists. We express our deep 

sympathy and assure you of our feeling affection.’ 





The resolution and the message have been conveyed to the mother of the late 
Dr. Bhabha by the Deputy Secretary. 


\ 
FORTHCOMING EVENTS 
Eleventh Course on ‘Water Resources Development’, 
University of Roorkee 


The eleventh course on water resources development will be held at the Water 
Resources Development Training Centre at the University of Roorkee from July 1, 1966. 
This course, financed by the Government of India, will be of one year duration 
and is open to candidates sponsored through the State Governments, industries and 
institutions and hold recognised degrees in engineering or equivalent qualification 
acceptable to the University and a minimum three years ee experience. Last 
date of receipt applications is May 3, 1966. 


Further details can be obtained from the Professor and Head, Water Resources 
Development Training Centre, University of Roorkee. 


Fourth Congress of the European Federation of Chemical Engineering, 
London, June 15-24, 1966 
The Fourth Congress of the European Federation of Chemical Engineering will be 
held in London from January 15 to 24, 1966. The purpose of the Fourth Congress is to 
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focus attention on, and improve understanding of the economic factors relating to process 
it and its theme is ‘Interaction of Technology and Economics in Process Plant’. 


"The technical programme will comprise six symposia on the following subjects : 
| (1) Process development and evaluation 
Gi) Cost reduction in the design phase 
(ш) Cost control of projects 
(iv) Cost vs. performance in equipment used in unit operations 
(v) Control and improvement of plants in operation : 
(vi) Developments in the movement and shortage of raw minterials and 
products. 


Further details сап be obtained from the бйр Secretary, The: Institution ч ` 
“Chemical Engineers 16 Belgrave Square, London, S.W. |. 








Symposium on ‘Permeability and Capillarity’, Atlantic City, June 1966 


i А symposium on permeability and capillarity for soils and rock will be held in - 
sociation with the Annual Meeting of the American Society for Testing and Materials us 
iring the last week of June 1966, in Atlantic City, New Jersey, U.S.A. ; 












“The symposium will describe permeability and capillarity testing techniques—as 
used in engineering, agriculture, geology, and hydrology—and their application to 
engineering problems associated with soil and rock materials. : The interdisciplina 
programme is divided into two sessions: the first emphasizing laboratory testi 
г techniques, and the second emphasizing field techniques and applications. 


| Further particulars can be obtained from А.І. Johnson, Chairman, Sampalan on 
-Permeability and Capillarity, Hydrological Laboratory, U.S. Geological Survey, Feder 
Centre, Denver, Colorado, U.S.A. 





Third International Conference on Water Pollution Research, 
Munich, September 5-9, 1966 


> The Third International Conference on Water Pollution Research will be held at 
the Conference Centre at the Messegelande Theresienhohe, Munich, Germany, from _ 
` September 5 to 9, 1966. This Conference has been organized by the a вниі 
Association on Water Pollution Research which was established on June 26, ч 
Harrogate, England, by the representatives of 17 nations. 








The objectives of the conference are as follows : (i) to provide a forum where 1 
on outstanding research in water pollution from all parts of the world may be present 
and to provide a medium for the publication of such reports ; (ii) to provide an opp 
tunity for scientists and engineers engaged in water pollution research to meet and __ 
` -discuss matters of common interest ; (iii) to stimulate cooperation among nations in the 
conduct of research by identifying significant research needs of comimon interest; — 
_ (iv) to encourage newly developing nations to participate in conduct of research on. - 














: ` water pollution problems; and (v) to promote international goodwill by. providing 
scientists from many nations an opportunity to pool their research experience and 
“knowledge in the solution of water pollution problems. 


The programme will consist of opening and closing general sessions and three 
concurrent research sessions. The research sessions will consist of three sections 
covering fresh-water pollution, waste treatment, and marine disposal; each of these 
sections will consist of 16 research papers with prepared discussions. 


Further details can be obtained from the Water Pollution Control Federation, 3900 
“ Wisconsin Avenue, Washington, D.C. 20016, U.S.A. 


| : lutéinational Conference on Space Structures, London, September 21-23, 1966 


“An international conference on space structures will be held at Battersea College 


of Technology, London, from September 21-23, 1966. 


| Space frames and space structures are gaining rapid acceptance and many important 

developments have taken place in the past few years. The purpose of the conference 
will be to bring together those concerned with research, design and erection of braced 
domes, barrel vaults, single and double layer grids, stressed skin systems and other types 
of three-dimensional structure. This will allow a comprehensive review to be made 
of the latest methods in design and construction. 









The subjects for conference papers will be concerned with the review of methods 

of analysis and construction in steel, aluminium, timber and plastics. Except for 

а reference to the structures with reinforced concrete components, the scope of the con- 
ference will not include structures of reinforced or prestressed concrete, because the 
development of these types of structures has been covered by recent conferences. 


Separate session will deal with new developments in assessment of stress distribu- 
tion in space structures, influence of the electronic computer on analysis, design and 
experimental analysis, construction in steel, tubular steel, aluminium, plastics, timber, 
reinforced. concrete skeletal components and other materials including those used in 
inflatable forms of construction. Special sessions will be held for papers dealing with 
the recent practical applications, the important need for collaboration between 

.. architects, consulting engineers and contractors, and also architectural concepts of 
.. future use. 


; Papers are now invited from all countries. They should, preferably, not exceed 
6,000 words in length and must be original contributions in English, French or German. 
The papers should reach the Organising Committee not later than May 3, 1966. 


` Further particulars can be obtained from The Secretary, Organising Committee of 

c the International Conference on Space Structures, c/o Space Structures Research 

.... Centre, Department of Civil Engineering, Battersea College of Technology, London, 
SN, England. 
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Third forori Conference for Ana tic Soll Mechanics and 
Foundation Engineering, Haifa, September 25-29, 1967 


The Israel National Committee for the International Society announces that the 
3rd Asian Regional Conference on Soil Mechanics and Foundation Engineering will take 
place in Haifa, Israel, from September 25, to 27, 1967. It has been desired to 
stress certain subjects considered to be of particular interest to countries in the Asian 
region, namely : 


1. Properties and engineering problems associated with: (i) Aeolian soils, 
(ii) Lateritic soils, and (ш) Expansive clays. 


2. Seepage and infiltration problems 
3. Foundations of sea and waterfront structures 


Further details can be obtained from the Secretary, Indian National Society of 
Soil Mechanics and Foundation Engineering, Curzon Road, New Delhi 1. 


BOOK ACKNOWLEDGMENTS 


1. Strength of Materials. D. R. Malhotra and H. C. Gupta. Tech India Publica- 
tions, New Delhi, Rs. 12.50. 479 pages. 


In this second revised edition, the chapters on ‘Shear Stress in Beams’ and 
‘Springs’ have been revised and expanded. Serial mathemetical relationships in M.K.S. 
units have been added and a few are maintained in F.P.S. units. All the diagrams in 
the book have been neatly redrawn. 


2. A Text Book of Electrical Technology. R.C. Handa. Tech India Publications, 
New Delhi, Rs. 22.50. 1213 pages. 


The rationalized M.K.S.A. system of units is used in this book. Several chapters 
such as Magnetism, Electromagnetism, Magnetic Circuits, Electrostatics, and Capa- 
citance have been dealt with lucidly. The subject matter on Operational Algebra, 
Industrial Electronics, Rectifiers, Economic Costs and Tariffs’ have been expanded 
and rewritten. Chapters on Transmission and Distribution of Electricity and 
Economic Costs and Tariffs have been revised and a new chapter on Power Factor 
has been included. Questions from the examination papers of Indian and foreign 
universities and professional examinations have also been included in the book. 


3. A Text book of Engineering Drawing. K. L. Narang. Tech India Publications, 
New Delhi, Rs. 15.00. 361 pages. 

This book has been written mainly in three parts, viz., geometrical, mechanical, 
and civil, according to the requirements of the syllabi of various institutions. Most of 
the diagrams have been drawn by the third angle method of projection recommended 
by the Indian Standards Institution. 
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4. A Text Book of Electrical Engineering Drawing. K. L. Narang. Tech India _ 
Publications, New Delhi, Rs. 20.00. 330 pages. 


This book covers the syllabus relating to the subject of electrical engineering draw- 
ing of the Associate Membership Examination of the Institution and various other 
degree and diploma examinations of Indian universities. The subject is arranged 
thus: geometrical, mechanical, electrical, and sketches and connection diagrams 
of various machine parts. The treatment of the subject is in simple language and has 
been dealt systematically on practical lines. 


5. Engineering Mathematics. Vishwa Nath. Tech India Publications, New Delhi, 
Rs. 20.00. 914 pages. 


In the fourth revised edition of the book, the chapters on Plane Co-ordinate 
Geometry, Analytical Solid Geometry, Differential Calculus, Integral Calculus, 
Differential Equations and Simple Vector Analysis and Graphics have been revised. 
Solved examples and hints have been added. Topics on reciprocal cones, approximate 
calculations, etc., have also been included. 


6. Classified Examples in Applied Mechanics. S. N. Saluja. Tech India 
Publications, New Delhi, Rs. 13.50. 668 pages. 


The second revised edition of the book is meant for the students appearing in the 
Associate Membership Examinations of the Institution and the diploma examina- 
tions of Indian universities and polytechnics. In the book are included about 300 
solved and graded examples. The questions inchide those from the examination 
papers of the Associate Membership examination m Section A up to November 1964. 
The new chapters included in the book are on virtual work and on circular notion of 
rigid bodies. І 


7. Fundamentals of Electrical Engineering. R. C. Handa. Tech India Publi- 
cations, New Delhi, Rs. 15.00. 550 pages. 


The subject matter is, in fact, a combination of alternating and direct currents, 
of which the fundamental principles have been stressed and a solid foundation of the 
basic theory provided throughout the book. Each chapter contains a large number of 
worked examples drawn from the examination papers of various Indian universities and 
professional institutions. The chapters on ‘Chemical Effects of Currents and Storage 
Batteries’, ‘Generators and Motors’, including ‘Stray Losses’ and ‘Heating Losses’ as 
well as ‘Ratings’ have been brought up-to-date and analyzed in detail. 


РА 
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NAMES ОЕ SUCCESSFUL CANDIDATES IN THE STUDENTSHIP AND 
ASSOCIATE MEMBERSHIP EXAMINATIONS HELD IN MAY 1965 


The following candidates have been declared to have passed the Studentship and 
Associate Membership Examinations held in May 1965. 
STUDENTSHIP EXAMINATION 


Roll No. Name of candidats Roll No. Name of candidate 
Se 25 K.S. Gopal St. 300 S.K. Jain 

St. 28 Siddanagoud Patils St. 315 A. 5. Bimbraw 

St. 39 K. S. Narasingarao St. 328 A K. Verma 

St 40 T. S. Chandrasckhara St. 336 V. P. Gupta 

St 43 Felix Fernandez St. 341 А. С. Gulati 

S. 50 KLS, Remo S. 345 S. C. Jandwani 

Se 52 T.V. Reghunathan St. 347 J.N. Kobi > 
S. 53 С. С. Sekhar St. 367 R. L. Airan 

St. 55 Senthanam Ramanathan St. 373 С. К. Khurana 

S. 70 О. V. Padmanabhan Nambisr St. 376 Padam Singh 

St. 81 В. Laxmikomar Holla St. 380 Muk Кај 

St. 86 N.S. Aiyappa St. 383 B. P. Robella : 
St 105 V. Sembanda Murthy Se 395 S. С. Konuri 

St. 112 S, Janakiraman St. 396 T. Venkateswarlu 
St. 114 Shankeransrayana St. 399 T. V. S. Reo 

St. 115 M. R Premachandran St. 402 V. V. N. Murthy 
S. 116 Р, Varadharajan St. 405 P. V. RAK Reo 
St. 137 5. Srinivesan S. 406 K.S. Nijar 

St. 141 S. Santhana Gopalan / St. 410 Mattam Subbaiah 
St. 149 А. Yarrama Reddy St. 42] Мано Satyanarayana 
5, 154 R K. Dubey St. 423 Dommeti Sainath 
St. 156 T.N. Moitra S. 433 У. К. М. Rao 

St 166 G.C. Сора St. 441 S.S. Krishna 

St 172 S. C. Kulsbreshtha St. 442 M. S. Rao 

Sc 178 P. L. Bhat Sc 4 М№. К. Dutta 

St. 188 Н. J. Bapat St. 40 М.К. R. Reddy 
St. 200 Е. J. Lobo Prabhu St. 456 Mahamood Syed 
S. 206 S. К. Pandit St 459 D. V. Rane 

St. 207 1. С. Fernandes St. 466 Sanandam Pyata 
St. 225 V. D. Chandhari St. 479 Р.К. Datta 

St. 226 P. V. Rele St. 484 S. N. Sarena 

St. 234 M. L. DSoun St. 488 S, Uddin Khan 
St. 238 V. V. Sene St. 500 K.S. Roy 

St. 248 K. V. Balakrishnan Se. 509 H.S. Bombrah 

St. 27 RO, Ghosal St 513 Р. К. Sawhney 

Зь 271 V. Subramanian &. 514 Р. №. Sharma 

St. 291 A. SP. Azad Зь 519 R.K. Behl 

St. 292 Mohinder Singh St, 529 D. Vincent Jayapeni 
St. 297 H.R. Kaby St. 554 К.К. Das Gupta 
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STUDENTSHIP EXAMINATION—vonid. 


ASSOCIATE MEMBERSHIP EXAMINATION—SECTION А 


Name of candidate 
B. Jeswantlal Bhatt 
К. M. Joshi 
B. N. Attara 


Roll No. 


hy 

Name of candidate 
В, V. Venkata Subbiah 
У. L Tarakaraman 


BULLETIN 


ASSOCIATE MEMBERSHIP EXAMINATION—SECTION A—conid. 


Name of candidate 


Rol №, 


Name of candidate 
Krishnagopal Kiwari 
G. Ganesan“ 
Bikram Singh Goel 
N. C. Мита 


617А 
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ASSOCIATE MEMBERSHIP EXAMINATION—SECTION А—сот4. 


Name of candidate 
M. H. Purandare 
Raghavachari Sundararajan 


Roll Ne. 


Name of candidate 


М, Padmanabha Pillai 
S. V. Kulkarni 


е 
BULLETIN 
ASSOCIATE MEMBERSHIP EXAMINATION—SECTION A—contd. 


Name of candidate Roll No. Name of candidate 
Bimalendn Sinha Roy 1025A Krishan Lal 

К. R. Kurup 1027A Desaraju Rama Mobana Rao 
Chandi Das Bondyopadhyay 1032А B. Sri Kumar 
Soumen Mitra 1086A А. Satyendra Prasad 
Amal Kumar Bhattacharyya 1037A Narendra Nath Sahoo 
B. N. Mukhopedhaya 1047А Bamsi Dhar Pherwani 
Chittaranjan Roy 1057A А. К. Agrawal 
Dilip Kumar Mitra 1059A S. P. Sabharwal 
Buddhadeb Roy 1062A Vijay Prakesh Gupta 
Sanjit Komar De 1065A Yog Raj 
Prithvi Raj Kapoor 1066A  Vasudev Krishan Bhatia 
Ashok Kumar Banerjee 1068A Bhim Sain 
Prasanta Kumar Datta 1074A Abhinandan Kumar Jein 
Sribas Chandra Saha 1081A Antar Krishna 
Bibbes Kumar Panja 1085A Manohar Lal Chadha 
Moban Mukhopadhyay Я 1097A Kailash Chand Sebharval 
Т. K. Mockhopedhyaya ПОЗА Ram Niwas 
Amarendra Nath Den 1104A Mangat Rai 
Sisir Kumar Mandal ПОА Madan Kumar Suri 
Sukumar Datta 1109A Nand Lal 
N. Ç Sinha 1110A Daya Shanker Dixit 
А. К. Sen Gopta ППА В. №. Sharma 
S. Ghosh Roy Chowdhuri 1119А Р. D. P. Srivastava 
М. К. Bhattacharyya 1120À Kuldip Singh 
Sanat Komar Kondu 1123A Yoginder Singh 
Nimai Chand Biswas 1138A Balam Awasty 
Naresh Ranjan Bhowmik 1142A Ashok Kumar Sarona 
Amulya Ratan Sarker ПАА К, Dev 
Pankaj Kumar Mitra 1145A Kali Charan Misra 
Pulaka Nanda Baksi 1146A J.S. М 
Dilip Kumar Semanta 1149A P.N. Pandey 

Chand Krishan Sobti 1155A Krishan Kant Bahl 
Som Parkash Kapil 1157A Ram Sarup Bhatia 
Surender Kumar 1159A Shri Krishna Karshik 
H.S. Bedi 11684 Man Mohan Krishan 
Mohinder Paul Goel 1170A Narendra Kumar Jain 
Satya Paul Seralia 113A C. B. Kumar 

Gian Praksh 1174A Satya Pal 

Gurbekhah Singh 1177A Raj Singh Nirman 
Gurbechan Singh ИА Surendra Moban Sharma 
Surinder Singh Bedi 1181A Suraj Bhan Singal 
Shri Bhagwan Sharma MAA Ishwar Chand Chutani 
Yesh Pal Goal 1209A Suresh Chander Bhatia 
K. L. Dey 1210A М. В. Аа 

Shankar Govind Gulvani 1218A Narendra Vir Chopra 


o 
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ASSOCIATE MEMBERSHIP EXAMINATION—SECTION A—contd. 


Name of candidate 
Anand Swarup Kaushik 
Narinder Nath Behl 


Roll No. 


1407A 
1410A 
МПА 
1414А 
1416А 


Name of candidate 
Har Bhegwen Prabhakar 


BULLETIN 


ASSOCIATE MEMBERSHIP EXAMINATION—SECTION A—condd. 


1702A 


721A 


Roll No. 
191A 


Мате of candidate 
Pashupati Nath Sinha 
Gopal Chandra Banerjea 
P. D Singhal 
S. P. Vyss 
Satya Prakash Khatri 
Shyam Sunder Shukla 
Narendra Kumar Mittal 
Surendra Kumer Jain 
Chandra Mohan Saxena 
Krishan Mohan Garg 
Hanwent Singh Lunker 
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ASSOCIATE MEMBERSHIP EXAMINATION—SECTION A—contd. 


Rol No. Name of candidate Roll No. Name of candidate 
1970А Reghtmath Singh 2187А N. N. Sabatpuro 
1974A Саха Singh 2192А K.N. Karandilar 
1985A R. C. Arora 2IMA R.S. Tiwallar 
1986A -Surender Kumar Tuli 226A R, Viswenathan 
1993A R.P. Srivastava 2207А Cbakram Srinivasan 
1995A Sarwen Singh Gill ZABA Chakrapani Ramaswamy 
1999A Gurnam Singh Grewal 2213A А. R. Venkatakrishnan 
ZOMA Joginder Singh Thakar 2214A Jobn Thomas 
2016А K. K. Bassi 2215A Mahadevan Sundararajan 
2018А Dwarka Nath Sharma 216A V.S. Aby 7 
2019A Nand Lal Arora 2217A R. Rajappan 
2029A Mulk Raj Bedi 220A К. Kalyanasundaram 
2BIA LC Jain 2222А V. Venkataramani 
204A К. М. George Kutiy 224A Manni Venkatesan 
WITA Subramenya Krishnamurthy | 2238A А. Thirarengadam 
2050A ' Dendamuri Raja Rao 239A Chockalingem Manickavelu 
251A К. Srinivasan ZM6A AjitSingh 
2055A Panchapekesan Viswanathan . 21А Harindhar Singh Sidhu 
2056A Р. Laxminarayana Bhat 2253A Nirbandben Kumar Joshi 
2061A J. Sankarm 2254А Toj Prakash Sharma 
2063A  Nistala Suryanarayana 2256A Suresh Chandra Gupta 
ABA Prati Subbramaniam 22664 Charanjit Lal Garg 
2081A S. К. Rarnescbrarmanien 269A Karm Paul Singh 
2063A Bimal Kanti Boso 2291A Harmohinder Singh Bhatia 
2090A Т.В. Balakrishnan 2292A Pawan Kumar Garg 
2095A Mohammad Selahuddin Ahmed 2293A Chiranjive Lal 
212A Vangupurem Raman 2310A Pashupati Singh 
287A C. L. Vadhmi 34А Sheo Shankar Singh ” 
ZORA C. V. № Rao ZBA Gopal Krishna Mittal 
211А V. Srinirasan 231A Hardeo Singh 
2119A S. V. Veeraraghavan 35A М. Ram 
2120À S. Chandra Sekaran 2348А Trilok Shankar 
214A С. V. Remi Reddy 2350А Badri Prasad 
240A В. A. P. Sastry 2351A Chandra Mauleswer Prasad 
2А B.N. Marigowda 252A Brahma Deo Sharma 
2144A HL S. Кајапюћап 23534 Lakshmi Narain Sinha 
2146A N.S. Dore 2354A Bhim Narain Saba 
2152A Senthana Gopala 2360A Santosh Kumar Sharma 
2153A G. Madhavan Nair 2362A М. Sambesiva Rao 
2154А S. К. Ramanathan 2366A V.G. Chhetre , 
2157A М. Keebav Praed 2367А 5. Arunschalam 
2162А S. № Shirwedkar 2368A Sitaram Dasharath Patil 
2164A S. J. Sabarrabadhe 2369А · Jayant Madban Gokhale 
ZIA Vishnu Ramchandra Munshi ZNA M. Lal Chopra 


2186A M. V. Mulay 2372А C. K. Gakhar 


Rol No, 


BULLETIN 


ASSOCIATE MEMBERSHIP EXAMINATION—SECTION A—yonid. 


Name of candidate 


Roll No. 
2554 


Name of candidate 
Shiv Narain Khanna 


5В 
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ASSOCIATE, MEMBERSHIP EXAMINATION—SECTION В 


(Existing Sheme) 


Rol No. 


BULLETIN 
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ASSOCIATE MEMBERSHIP EXAMINATION—SECTION B—contd. 


Name of candidate 
Kbern Raj Khosla 
Shabda Prakash 
Harearan Singh Bhatia 
Baldev Raj Sahni 
Mohinder Pal Chawla 
H. Natarajan 
Santosh Kumar Saksena 
Narain Singh Sardana 
Harbens Singh > 
Baljit Singh Nayar 
K R К. Murthy 
T. S. Nagarajan 
Kunduri Kama Raju 
Atluri Vieweswara Rao 
P. Radha Krishna Murthy 
L. Bhavani Prasada Rao 


Andaluri Umamehorwara Rao- 


Bhimadolu Subba Rao 
Gajula Krishna Rao 
Kolavennu Narasimha Baba 


P. S. R. А. Vital Rao 
5. Sankaran 

K. N. Krishna Prasad 
S. Abdul Rahim 

P. Joseph Thomes 
J. V. R. Sabbarao 
D. P. Rao 
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ASSOCIATE MEMBERSHIP EXAMINATION—SECTION A 


Name of candidate 


(New Scheme) 
Roll No. 
766ЧА 


TINA 
788NA 


Name of candidate 
К. С. Gupte 
Murari Lal Gupta 
С.Р. Gupta 

K. V. S, Iyer 

M. L. Aggarwal 


BULLETIN 
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ASSOCIATE MEMBERSHIP EXAMINATION—SECTION A—contd. 


Roll No. Name of candidate 


2285МА Amrit Lal Saim 
2308NA Parkash Chand Snehi 


Roll No. 


Name of candidate 


S. L. Verma 

Prem Vardhan 
Sudhir Gajbhive 
Sushil Kumar Madan 
Narinder Mohan Ghai 
A. В. Karmakar 

B. C. Maji 

S. Dutta 4 

D. C. Jana 

L К. Vadera 

Subhash Chandra Dutta 
J. C. Majumder 
Paresh Chandra Saha 
Nani Gopal Aich 
Shiv Kumar Yadav 

J. R. C. Murthy 
Mahender Pratap Jayanni 
Govind Ram Modi 

A. Husain Khan 

S. S. Kshatriya 
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ASSOCIATE MEMBERSHIP EXAMINATION—-SECTION A—contd. 


Iqbal Singh Bhatia 

S. K Butta 
Yashendra Pal 

М.Р. Goel 

Suresh Chand Jain 
Avinash Swaroop Mathur 
S. C. Verma 
Mithanthaya Sripathy 
G. J. S. Sibota 

"Tirath Ram 

Bhushan Lal 

S. K. Singh 

J. C. Buber ` 
Koshal Nath Мема 
K. B. Tripathi 

Н. Sedruddin 

C. B. Singhal 

V. Parthasarathy 
Kishore Chandra Sahoo 


6415NA 
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ASSOCIATE MEMBERSHIP EXAMINATION—SECTION А—сот4. 


Name of candidate Rell No. Name of candidate 
Des Raj Khurane 6898NA R D. Sood 
Indra Deo Tiwary 6972NA S. P. Saluja 
Binay Kumar Sinha 7029NÀ Chander Singh Sharma 
Bijoy Bahadur Singh 706GNÀ BN. Verma 
Ram Sakal Prasad 7085№А Ј. М. Khanna 
В. С. Mbatre B 7122NA Dilip Kumar Bhadury 
Y. Krishna Murthy 7ХВМА  Chakresh Kumar 
A. R. Baburao 7247NA Durga Nath Kotha 
P. V. Tukaram . 723NAÀ,]J.L Кош 
М. P. Damodar 7267NA M. V. Knriako 
P. H. Lala 7292NÀ Lukose Phili pose 
K. V. L. Narayanamurty 730ДЧА 5. К. Chandrasekaran 
D. Ramanjaneyulu BONA G.N. Nair 
Meka Subbarao 7351МА Р. К. Joseph 
Vetcha Satyanandam 7316NA C. L Gopi 
Mahendra Singh Tyagi 7403NA М. Rajababu 
Shiva Ram Singh 742/NA В.Н. Rao 
Nani Gopal Das 7465NA L Malakondaiah 

ASSOCIATE MEMBERSHIP EXAMINATION—SECTION B 

` (New Scheme) 

Name of candidate Roll No. Name of candidate 

Сюй 271NB Prabhu Chimandas Chandan 
E. Natarajan Krist 1 ‚ 273NB К.С, Mabeshwari 
B. R. Corinda Rao 28INB Ramkishan Gupta 
B. S, Manjo Gowda 282NB Rameshwar Dayal 
N. D. Tandon ZBINB Ramesh Chander Grover 
Kisbore Krishna Rao 290NB Rishi Kumar Govil 
J. К. R. Soni 292NB М. 5. Ailsingbeni 
N. T. Makhijani . 294NB Milap Chand Bahl 
Siddiqui Salahuddin Ahmed Z36NB Byomekeih Boso 
Parimal Kumar Sanyal 300NB Sushil Kumar Dhawan 
K. Rath 305NB Prem Chand 
Santosh Kumar Garg 307NB Vir Sein Jain 
Hukum Chand Сира 317NB Babu Lal Agrawal 
Chandrasekhar Mishra 321МВ Hari Krishan 
Sumonto Mobanty 323NB Promod Kumar Sahgal 
Sricharan Acharya 330NB Madan Lal Gupta 
Sangram Keshari Sinha 33ZNB Harkesh Singh Tootia 
Upendranath Baral 367ҸВ Chhotey Lal Gupta 
Gaura Chandra Mishra 37INB J. M. Khetarpal 
Bidhu Bhusan Kammgo 373NB S.S. Virdi 


THE INSTITUTION OF ENGINEERS (INDIA) 
ASSOCIATE MEMBERSHIP EXAMINATION—SECTION B—contd. 


Roll No. Name of candidate Roll No. Name of candidate 
37GNB Radha Raman 895NB Shukdeo Berhi 
38INB S. K. Mittal ` 912NB 5. Jha 
415NB Vasu Dev 917NB S.P. Mahto 

- 436NB Ram Dial Aggarwal 9]9NB Mukund Ramchandra Ambike 
4NB CM. Vij 930NB Mukmd Moreshwar Deshmukh 
475NB V. Kumar 945NB Prabbaker Balaji Katakkar 
480NB Bhan Pratap Singh 950NB Sudhakar Dattatraya Dako 
48INB Ram Autar 977NB Chandradip Singh 
482NB Surjeet Singh , 100INB Brij Pal Singh 
485NB Кыштап Chandra IGONB Т. Kochouseph Joy 
525NB Puthenkulathil Varko 1033NB P. I. Balagopalan 
536NB K. N. Malghan 1043NB Modiyil Mathai John 
541МВ A. Vaddi Магауапарра 1048NB Chembolli Ravindranathan 
6O§NB Chhote Lal Garg 1050NB T. R. Madanagopelan 
614NB  Kailesh Chandra Sharma 1063NB Surendra Panda 
615NB Subbeschand Jain 1069NB Chatlapalle Ramana Rao 
616NB Mulo Медиа; Chhugani 1077ҸВ К.К. Raju 
62INB Kamlendra Kumar Jha 
626NB Amar Nath мока 
646NB N. J. Somayazulu 1085NB Н. S. Rangarajan 
653NB P. V. Gopalan 1090NB Б. K. Sreenivasan 
655№В В. 5. Mathur 1094NB Соса Raviprased 
675NB Nand Kishore Agrawal П28МВ К. S, Desikan 
676NB Chandra Prakash Arora, 1129NB Rajendra Pal Nadar 
679NB Ram Chandra Pandey 1130NB — Jagannathan Jayaraman 
687NB Satish Chandra 1131NB  Rangachar Kuppeswamy 
697NB Mahendra Prakesh Agrawal 11322NB М. 5, Vasudevan 
ТМВ Onkar Prasad Serena TI6GENB Umesh Wagle 
710NB Shailendra Kumar Jain HONB K. S. Ramaswamy 
7IZNB Saraj Prakash Abuja 1198NB Manohar Lal Agrawal 
72Z2NB Hari Molan Singh 1209NB Sudbakar Khare 
72NNB Prem Shanker 1219NB С. К. V. Prabhu 
7ZINB Shakti Kumar 1227NB Madan Pal Sharma 
T3NB Jegjit Singh Ahuja 1230NB S. C. Bhattacharya 
TANB Chaman Lal Kochher 71248NB Amrit Paul Chaba 
JENE Т. Ranganathan 1278NB Vanka Madhava Rao 
798NB Капмзташу Thirunarayanan 130INB Р. К. Roy Cbandhuri 
800NB Dhuna Chandra Sahoo 1327NB Semareudra Basak 
SUNB В.К Des 1344NB Р. V. John 
80GNB S. Subramanian 1377NB Om Parkash 
818NB A.P.V.Nair — 1327NB Fakir Mohan Sahoo 
829NB S. Sadasivan 1403NB V.K. Lothra 
835NB Ayodhya Prasad Chourasia 1406NB Romesh Kumar 
859NB Ramamoorthi Nagarajan 1428NB К.р. Puri 


890NB Baloshwar Prasad Sinha 1461NB S.C. Acheryya 
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ASSOCIATE MEMBERSHIP EXAMINATION—SECTION B—contd. 


Ram Chet Singh 


С. Ganesan 


T. 5. Subbarathinam 


Roll No. 


1919NB 
193NB 
1932МВ 


Name of candidate 
T. S. Venkataramani 
S. Roy Chowdhury 
Subramanian Venkatesan 
Joginder Singh Kohli 
Sham Dess Mehta 
Inder Jit Gandhi 
Sham Kumar 
Vajrala Krishnaiah 
К. Anantharama Prabhu 
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EMPLOYMENT SERVICE 


` This service is intended for the benefit of members of the Institution and 
for the Government, industrial and other organisations employing engineers. 
_ It is hoped that the employers will make full use of this service to obtain their 
requirement. 
À small charge of Rs. 5 per insertion will be made to members for notices 
appearing in the ‘Situations Wanted’ column. 
In the ‘Situations Vacant’ column, a charge of Rs. 2 per line will be made. 


Replies to advertisements should be addressed to Employment Service, 
The Institution of Engineers (India), Р. O. Box No. 669, Calcutta 20, except 
where otherwise stated. 


N 


SITUATIONS WANTED 


YOUNG ENGINEER, Graduate Member of both The Institution of Civil Engineers and The Institution 
of Structural Engineers, with seven years experience in P. W.D. and five years experience with a London Con- 
«лшн as R.C, Designer-Detailer, wants to join a civil and structural consultant or contractor in Calcutta at 
four-fgure salary per month. Write К. Ray, 192 Galliard Road, London, М. 9., U.K. 


GRADUATE qualified and well experienced mechanical engineer, having aptitude for research, writing 
papers, well read in advanced subjects, served in workshop and teaching institution, desires a good 
prospecting permanent job with decent emoluments. Large firms maintaining their own consulting and 
resoarch staff offering high salary scales are preferable. Communicate confidentally to Office ref. E.S. 221. 

YOUNG CIVIL ENGINEER, age 24 years, passed Licentiate Civil Engineering course in first class 
and passed Section A of the Associate Membership Examination of the Institution of Engineers (India) 
securing high marks, baring six years practical experience оп ground and design works of construction 
(different types of building, structural and R.C.C. works, sanitary installation, special experience in hilly road 
construction including bridges and culverts, experience in project works, etc.), holding Gazetted П post of 
Government of India since January 1963, socks suitable change in Government or in big private organization 
anywhere in India. (Office ref. ES, 222) 


YOUNG MECHANICAL ENGINEER, B.Sc., pessed Sections A and B of the Associate Membership 
examination in Norember 1964, completed 5 years appronticeship in Railways in tool maker trade, 3} years 
experience in tool-room practice in the Diesel Locomotive Works, Varanasi, working аз senior chargeman in 
Planning Office, D.L.W., seeks suitable job in some reputable concern immediately. (Office ref. E.S. 223) 

ENGINEER, ego 41 years, with qualifications B.Sc. (Hons) with Honours in Chemistry of Calcutta 
University, B.Sc. (Engg.) in combined Mechanical and Electrical Engineering from Beneras Hindu University 
and À.M.LE. (Indis), having more than 3 years experience as Assistant Engineer in industry, 9 years in Railway 
Training Organisation and 3} yoars as Principal of a Polytechnic, seeks suitable chango in a training organisa- 
tion of major industry or technical institution, Expected salary Rs. 1,200 per month, (Office ref. ES. 224) 

ELECTRICAL ENGINEER, passed Sections A and В of Associate Mambership examination of the 
Institution in electrical engineering subjects with Utilization of Electric Power and Principles of Line and 
Radio Communication as optional subjects, having more than 6 years experience in various capacities including 
supervision in electrical field such as erection, operation and maintenance of different electrical equipment in 
stool plant and hydro power project, seeks an immediate position, preferably in private firms. (Office ref. 225) 
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AN INTRODUCTION TO BIO-ENGINEERING* 


J. G. Bodhe 
Member 


1. Iniroduction 


All scientific researches are with a view to understand the laws of nature, 
80 that, these can be utilised to serve the humanity. Efforts of scientists and 
engineers have, therefore, been directed to study the physical laws and are 
connected mostly with inanimate things. Scientists have advanced up to 
fission of atom and have come to a stage of interplanetary space travel. 


On the other hand the dictum 'Know thyself' has only been partially 
satisfled. The continuous quest of the physiologists, scientists, chemists, bio- 
logists and engineers in unravelling the functions of the human body itself 
still ends in a mystery. Therefore, the science combining engineering with 
physiology and medicine has a very important place in the search for truth 
and knowledge and can be designated as bio-engineering or medical engineer- 
ing. ^ 
2. Definition of blo-engineering 


Bio-engineering, therefore, is an attempt to combine the engineering 
aspect of the human creation with and as interwoven and interdependent 
on the biology of a human being. This science is extremely complex, inde- 
terminate and unpredictable, due to the fact that human being consists of 
luving materials, full of life, ever growing and full of complexes very diffi- 
cult to measure, standardize or predict. Bio-engineering, therefore, alms 
at applying structural, mechanical, electrical, chemical and electronic engi- 
neering to human body or any other living animal and to study its implica- 
tions in the God's master creation, t.e., life. 


3. Fields covered by bio-engineering 


3.4. Bio- or medical-engineering has become one of the most rapidly 
growing flelds of research in the world within the last few years. The 
demand for this new discipline results from the obvious need for quantitation 
in biological areas which have heretofore consisted primarily of large masses 
of qualitative descriptions, classifications and co-relations of various forms 
of life and their component organ systems. 


3.2. Biologists have collected voluminous information regarding the size, 
shape, colour, structure, life cycle and distribution of various forms of life. 
These have been grouped, classified and co-related. A great deal is known 
concerning what exists 1п nature and where it is to be found. Remarkably 
little is however known regarding the basic mechanism of function and 
control, because comparative physiology is only recently gaining widespread 
attention. 

33. The key stone of future development in biology from fish to man 
will be quantitative analysis based on direct measurements of critical 
variables. Medicine has been primarily an art depending largely on signs 
and symptoms co-related with pathological processes and relies on clinical 


*A talk delivered at the 46th Annual Convention, Patna, 
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observations and opinions of authorities unsupported by evidence. Rapid 
technological advances provide us with tools for scientific research with 
transdusors, ampliflers, telemetry equipments, high frequency recorders and 
high speed computors. 


3.4. "The engineering aspect of bio-engineering encompass the following : 
a. The application of electrical and electronic engineering princi- 
ples and techniques to measurement and study of life pro- 

cesses. 


b. The conceptual adaptation of the structural and functional pro- 
perties of living systems to the problems of engineering 
designs. 


3.5. Bio-engineering can be utilized for: 


a. Developing new instructions or techniques for the diagnosis 
and prognoses of disease. 


b. Developing new instruments or techniques for therapeutic pur- 
poses. 


c. Developing new assistive devices (wheel chairs, iron lungs, 
hearing aids, ‘Sonar’ type locomotion to the blind) and correc- 
tive devices (orthoses), and replacement devices for lost 
organs (prostheses). 


d. Modifying or controlling the environment. 


e. Devising engineering analogs of biological system (bionic3), 
cybernetics. 


f. Applying physical laws to the study of biological processes. 


4. Merging of sciences 


A decade ago mathematics, physics and engineering were three distinct 
areas of interest. The lines of demarcation between these three scientific 
disciplines are rapidly becoming obscure. 


41. This trend towards the unification of sciences extends to biology 
and medicine, through rapid emergence of bio-physics, bio-engineering and 
bio-mathematics. These new subjects mark an important step in conversion 
of biology and medicine into quantitative science, although the bio-mathema- 
tics, bio-physics and bio-engineering inter-mingle into each others’ flelds. 


42. Scientists in ever increasing number must develop multilateral 
competence in quantitative fields. Engineers and physicists are frequently 
frustrated when they enter the field of biology. The problem implicit in 
the study of living organism can be exemplified by contrast between measure- 
ment of length of a metal rod and the length of an earth worm. The length 
of a metal rod changes in response to alterations in temperature. This, 
however, could be controlled, while the length of an earth worm changes in 
response to a large number of factors. The control of the length of an earth 
worm would require interference with its normal functions. Thus recording 
our measurements of living things are complicated by their multifarious 
normal functioning. 
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5. Action of stomach 


5.1 Having mentioned the background and the scope of bio-engineering 
it would be profitable to examine the various functions that are carrled out 
in the human being, by the heart, the kidney, the stomach, and the brain, 
etc, from the engineering point of view; and also to try to understand the 
automatic built-in control systems, such as the control of temperature of the 
human body by thermostat system, control of various functions in the human 
beings by electronics in the brain, other automatic controla of valves, 
respiratory organs, etc. 


The digestion of food is a complex operation being a combination of 
mechanical churning and chemical action of dissolving the food by digestive 
liquids After the food reaches the stomach, its movement ceages to be direct. 
Muscular contractions shift it back and forth, slowly dividing a bolus into 
parts, squeezing the parts into smaller portions, and all the while, covering 
the newly exposed surfaces with digestive secretions. 


5.2. It is only on surfaces that enzymes can act. If, for example, a 
spherical mass of food 4 cm. in diameter is divided by muscular action of the 
stomach into two equal spheres, the total volume remains the same but the 
surface areas exposed to digestive agents Jump from 50.1 to 83.2 sq. cm. If 
each of these is divided equally again, во that four spheres result, the total 
volume is unchanged but the surface area of the four spheres now totals 
19.5 sq. cm. Thus as a food bolus is divided progressively in half by volume, 
its surface area progressively increases in the ratio of 1:1.28:1.59:2.00: 
3.17 : 5.06 :6.35:8.0:10:05, and so on. A sphere offers the least surface area 
per unit of volume. In any other form, the increase of surface area is consi- 
derably more rapid as the bolus is divided. 


& Food and energy of life 


6.1. We know, what it is to feel full of energy; perhaps, even to greater 
extent we are familiar with feelings of exhaustion. In a general sort of way 
we also know that our ‘energy stores are in some way related to our intake 
of food. It is only recently that an understanding of 'springs of energy' 
within the living body has been gained. Discovery of the secret sources of 
energy of life and mechanism by which thig energy is made available and 
harnessed brings with it an understanding of some of the central features 
of the living process. 


62. We know that potential energy and the kinetic energy of a body 
are mutually interchangeable. A third sort of energy is the heat energy. 
These energies, however, are not reversible in a human being. 


6.3. The Interplay of hydrogen and oxygen is perhaps the key to human 
energy. This is the particuler instance of an atomic change which the body 
makes use of. Hydrogen has a spare electron and the oxygen two empty 
spaces. The electron drops away from the hydrogen atom into the empty 
space of the oxygen atom awaiting to receive it. This movement is the root 
cause of all the body's energy. The oxygen passes in our body through 
lungs, and from there to other parts of the body by hemoglobin of the red 
blood cells. Hydrogen, however, is the constituent of all our food. This is 
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how the interaction of hydrogen апа oxygen takes place which generates 
the energy required for life. 


6.4. In addition to the above, there is the energy which we get from 
the light especially from the Sun's rays through the complex mechanism 
called photo-synthesis, In fact, therefore, the oxygen and hydrogen and 
the sun's rays are the sources of energy for the extraordinary process of life. 


6.5. Conversion of food by chemical and other processes into the complex 
production of heat and other form of energies is extremely difficult for 
measurement. However, the expenditure of energy could be measured. The 
chemical process involved in life varies greatly with activities. Thus, a man 
welghing 150 lb. transfers heat to the surrounding air at approximately 
following rates: 


Calories 

per hour 
while sleeping 65 
awake but lying still; muscular tension and mental activity 15 
resting but sitting in a chair 100 


light muscular exercise, such as writing or playing cards 170 

moderate muscular exercise, such as walking on level ground 300 

heavy work, such as climbing mountains, lifting rocks, digging 
ditches, pitching hay, running rapidly 600 


It is possible to calculate the number of hours per day at each type 
of activity and to compute the total number of calories of heat liberated. 
The number of calories of heat liberated should never be more than number 
of calories taken in by way of food during the corresponding period. 


6.6. At any given temperature, the energy requirements are governed 
to a considerable extent by the weight of living protoplagm, by the degree 
of activity, and by the opportunity afforded for a heat loss. 


In spite of longer periods spent in sleep, four children welghing 40 lb. 
each use up far more energy each day than one parent weighing one 
hundred and sixty pound. Part of this is used in growth, but a large propor- 
ton of energy is lost, because the smaller individual has relatively more 
surface for radiation of heat, in proportion to its volume and the welght 
of the body in which а chemical activity proceeds. 


Few people know how much surface they present to the world. This 
can be calculated using Du Boi’s formula for the area of the naked body. 
If S is the area in sq. meters, W is the weight in kilograms, and Н is the 
height in centimeters, then 


S = 0.00718 х Wax H 


A man weighing 184 lb. and 8ft. 4in. tall will have a surface area of 
22.7 sq.ft. while one weighing 128 Ib. and Bft. Gin. tall will have 175 sq.ft. 


Food requirements are approximately proportional to these surface areng, 
There is slightly higher rate of energy expenditure in human females as 
compared with males. 


La EFE, 
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M 1 Pulse rate at rest, Blood Respiration Adult weight, Ib. 
beats per min. | temperature, ^F. | rate per min. 
Mouse 328-780 95.100 84-230 0.05 
261-600 95-100 100-120 1 

Rabbit 140-160 102 5 7-12 

ї 120-140 11017 24 7-12 
Dog 70-120 101-102 15-20 7-40 
Pig 70- 80 101-103,5 8-18 
Sheep 70- 80 104-105 12-20 100-140 
Man 60- 80 96.8 15-20 100- 200 
д. *1 | me] oo» 
Dr ma 
Horse 30- 45 100.2 8-10 900-1,100 . 
Cow 40- 70 101.5 10-30 1,000-2,000 
Elephant 25- 47 5 12,000-13,000 


* Heat production from the skin (2 calories per sq. in. per day) is the greatest known in any warm-blooded 

animal ; the skin is about 10 degrees cooler than the blood temperature shown. 
1. Temperature regulation 

7.1. Metabolic heat is put to use and automatically controlled, in all 
living bodies. Heat from muscular contraction (plus about one-tenth arising 
from other metabolic and glandular activity) is distributed by the blood 
stream to all parts of the body From the body surfaces it radiates away 
or is lost by conduction and convection. If the heat loss becomes more 
rapid than the heat production, the blood temperature drops slightly. This 
affects a thermostat-like mechanism in the second region of the brain, and 
initlates an increase of nervous stimulation to the smooth muscles of the 
intestine and of the major blood vessels, and generates overall tension of 
the skeletal muscles. This increased contractile activity may liberate enough 
additional heat to match the heat loss, bringing blood temperature to its 
‘normal’ level. If it does not, still greater muscular tone may give rise to 
irregular spasmodic contractions of many skeletal muscles, followed by the 
involution act of ‘shivering.’ Still more heat is generated by this greater 
violence. : 


8. Hydro or haemostatie pressure 


8.1. The gravitational force of attraction of a body to the earth is 
given by mg, where m is mass in grams, and g is acceleration in cm. per 
sec’. This is the force by which one gram mass is attracted to the earth 
at sea level 


Let us examine the problem introduced by the simple fact that the man's 
head is 6 ft. away from his feet and still he walks upright. The two 
fluids circulating independently in the body are blood and lymphs. Both 
move in a canal system very intelligently designed on principles of hydro- 
dynamics. 'This is comparable to our water supply schemes in huge cities, 
but much more economical, scientific and efficient. The blood circulates 
in a close system driven by the heart pump. The lymph is driven by 
muscle movements along its canals. 


82. Because a column of air 6 ft. high and 1 sq.in. in cross-section 
has negligible weight, there is no difference in weight of air at the head 
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and feet. However, the weight of this column of blood of 1 sq.in. is 2.8 1b., 
and is quite a considerable proportion of the atmospheric pressure of 14.8 
lb. per sq.in. at the foot level This extra pressure at the feet due to the 
weight of blood is therefore 2.8 Ib. per sq. in. Hence the heart must force 
blood against the back pressure, taking into consideration the friction in the 
large arteries and veins; the total area of flow 1s relatively small but the rate 
of flow is very high. 

8.3. The heart is a pulse pump; it distends, collecting a volume cf 
blood, fresh from the lugs, closes its inlet valve, contracts, forcing the 
blood out through the aorta. 

8.4. The aorta has elastic walls which expand under hydraulic force 
generated by contracting heart muscles. The pressure, therefore, rises in 
the aorta which may vary from 30 to 150 mm. of mercury. А maximum 
value of this pressure is called the systolic pressure, which is of the order 
of 120 mm. The minimum value after the walls of aorta have discharged 
the blood is called the diastolic pressure, which in an adult male is 80 mm. 
of mercury. Because the veins in the legs аге more easily distended than. 
the arteries, most of venous blood is stored there and recalled when needed. 
The centre of gravity is thus lowered, and storage, therefore, requires less 
work. 

‚8.5 The osmotic pressure P, varies directly as the concentration (i.e. 
number of moles n per volume V). Where R is the universal constant and T 
the absolute temperature, note the analogy with the ideal gas law 


PV-—nRT 
Hence the former could be considered to be an ideal law for solutions. 


As the cell walls become stretched, the restoring pressure (the wall 
being elastic, like а balloon) applies a mechanical pressure on the liquid. Ал 
equilibrium is reached at which 


Р, = P, P, 


where the P's are osmotic pressure inside and outside the cell and P, is 
the restoring pressure of the walls of the distended cell Table below gives 
a quantitative illustration of this important point 


Balance between osmotic pressure difference and restoring pressure in call walle. 
Ion content of red blood calls (megj!) : 


Nat 138 Cir 105 . 

K+ 45 HCO, 

Catt 52 Protein 16 Total : 149.7 

Mg++ 2.0 РО? 22 Pa= 7.4 atn 
SOs- 0.5 
Remainder 1.0 d 

lon content of blood plasma (meq/1) : 

Nat 16 CI- 55 

K+ % HCO- 15 Total : 117 

Catt 05 Other ions 4 Р, 5.7 atm. 


Pr = P, — Р, = 1.7 atm. (25.5 Ib. per sq. aa узарды eM o cil. If cell radivs is 10 (10-* cm.) 
total forces exerted by stretched cell wall 1s only 0.00005 Ib 
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9. Memory concept and implementation 


9.1. The mind stores all the information. Physical machines can be 
made to do similar work through: 


i Magnetic tapes or magnetic pores 
Н. On or off relays 


Ш, Slow penetration processes in which electric or sonic signals bounce 
around and inside crystals for a time before escaping; and 


jy. Electro-chemical devices such as capacitors. 


In fact the machine can be programmed to collect information while 
it is operative, and use it thereafter, thus closely simulating man's memory. 


92. The recent theory about the physical nature of our neural memory 
apparatus is that the repeated passing of electrical signals distorts RNA 
molecule for a time sufficiently long, to give the oddly shaped protein 
molecules an opportunity to synthesize. This then slips into chemistry of 
the cells and perhaps later affect the rate of a neural reaction which guides 
the switching pattern, which is called ‘memorising’. The machine can be 
taught a rudimentary classification, and thereafter to classify appropriate 
inputs. That a machine could be made which can take random information 
and develop a classification is not impossible; it is just excruciatingly 
difficult, Е 


The question whether a machine сап be made which will be able to 
develop a concept or abstract idea is destined to remain unanswered for a 
foreseeable future, 


16. Control mechanism of brain 


10.1. Comparing the modern computer with the man’s brain as units 
of control, we see that the both can accept, store, and re-deliver information, 
and in this way can learn more, 


Both can do logical argument that is based on premises, do arithmetic 
and solve equations. Both can issue commands which result from logical 
arguments and can restrict feed back which tells whether or not the com- 
mands are being successfully carried out. 


There are however major differences. The brain is usually able to 
find alternative routes to accomplish a task, if the direct route is physically 
damaged. Generally, malfunction of one component of the machine will 
stop its operation totally, although Ashby’s machine was said to have suffi- 
cient paralleled circuits which could be tripped at random, and the machine 
could still function. 

Machines are generally much more accurate and faster than men at 
computations. Machines, however, have not yet been made which can 
do abstract mathematics, or do pattern recognition other than rudimentary 
classification. On the interesting subject of self-control or self-determination 
which implies judgment of what is good and bad, and free choice to do 
elther nothing can be said of the future of the machines How does the 
brain actually do the job of controlling the human body so finely? The 
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answer seems to Не tn models and accurate instrumentation, 


LL. Digital and analog computer in the brain 


111. A human being has control mechanism in his brain which might 
be described in the same terms as used to describe digital and analog 
computers. 


112. The neuronal círcuit which switches is about а billion times 
smaller than vacuum tube circuits and a million times smaller than a 
transistor circuit and at times even smaller than thin films which are now 
within the research stage. Further, the number of components in the brain 
is about million times the number in the largest computer. Therefore, 
it is certain that quantitative description of the control circuitry of the 
central nervous system is far beyond our reach. 


113. It is easy to build an analog computer with a precision of about 
1 in 1,000; harder to build one with 1 in 10,000 and Impossible to bulld with 
1 in 1,00,000, because machining of parts and electrical measurements cannot 
be made with such precision. 


Since the central nervous system operates with about 10,000,000,000 (ten 
billion) components or neurons for its digital and analog facilities, the 
problem of understanding our nervous system is obviously not easy. 


114. Because of its potentiality in computer technology there is consi- 
derable interest in the techniques of storage and retrieval of information in 
the brain. A number of possibilities have been proposed, such ав re-circula- 
tion loops, affixed synaptical functions through a gestalt mechanism, wherein 
all cortical processes involve all neurons, Memory is conceived of as complex 
inter-connections of neurons forming patterns or paths where a given neuron 
is Involved in more than one path. 


11.5. The objective of this kind of work is to seek new techniques for 
solving engineering problems from the data obtained from the electronics 
of brain to engineering problems. 


11.6. The question about information and control in human beings and 
the man’s brain which combines digital and analog computer machinery 
faster and accurate by billion times than that of mechanical computer, 
makes us wonder whether this subject could at all be mastered and studied 
by human beings. It makes us wonder how insignificant we human beings 
are, compared with God’s creation. 


12. Scale in nature and limiting size of animals 


121. Everywhere nature works true to scale and everything has its 
proper size. 


Man and trees, birds and fishes, star and stary systems, have their 
appropriate dimensions and their more or less narrow range of absolute 
magnitude. The scale of human observation and experience, however, lies 
within narrow bounds in inches, feet or miles ; all measured in terms drawn 
from our own selves. Scales which include light years, parsecs, angstrom 
units or atomic magnitude belong to other orders of things. 
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122. А common effect of scale is its impact on the physical forces, 
some of which аст either directly at the surface of а body, or otherwise, 
in proportion to its surface or area. While others, and above all gravity 
&ct on particles, internal and external alike, and exert a force which is 
proportional to the mass and, usually, to the volume of the body. 


12.3 The forces exerted by weight are proportionate to their masses, 
and these to their volumes and hence to the cubes of the several linear 
dimensions. It happens that the forces in action in a system, vary with 
power, and some other vary as masses. distances or other magnitudes. The 
relative values alter with the scale. This is known as the Principle of Simili- 
tude or Dynamical Similarity. 


12.4. Galileo explained that besides the question of pure stress and 
strain, the important question of bending moments is involved when we 
consider the strength required of muscles to lift an increasing weight, or 
of bones to resist crushing stress. It affects the whole form of the skeleton, 
and sets а limit to the height of organic or inorganic structure. 


125 Bones make to 18% of the body of a mouse, or 13 to 14% of a goose 
or a dog, and 17 to 18% of the body of a man 


As the size of an animal increases, the limbs tend to become thicker 
and shorter and the whole skeleton bulkier and heavier. Elephant and 
hypopotamus have grown unproportionately to the work-load they do. The 
bulk of a living thing has to be in proportion to his efficiency, otherwise, 
in the struggle for existence a bulkier thing has a tendency to vanish. The 
strength of a muscle like that of a rope or a girder varies with its cross- 
section, and the resistance of a bone to crushing stress is proportional to its 
sectional area. 


12.0. But in a terrestrial animal the weight which stands to crush its 
Jimbs, or which its muscles has to move, varies as the cube of its linear 
dimensions. Hence, to the possible magnitude of an animal living under 
the direct action of gravity, there 15 a definite limit set. The elephant in 
the dimensions of its limbs and bones is already showing signs of dis- 
proportionate thickness and it has, therefore, tended towards maximum limit 
of size which the physical forces permit. Thus, birds, animals, fish, grow 
to a size proportional to their functions or their requirements for existence. 
This is kmown as the Froude's Law of Dimensional Theory. 


13. Analogy of bridge for the construction of skeleton of a quadruped 


181. Standing four square upon its fore legs and hind legs, with the 
weight of body suspended between, the quarduped at once suggests to us 
the analogy of a bridge carried by two piers In more ways than one the 
quadrupedel bridge is a remarkable one. Perhaps its most remarkable 
peculiarity is that ıt 18 a jointed and a flexible bridge remaining in equili- 
brium at the same time flexible. The flexibility is an essential feature 
in the quadrupedel bridge, while it is the last thing which an engineer 
desires, and the first which he seeks to provide against. 


18.2. So far as the function is concerned, we might compare horse’s 
legs with tall and slender piers of some railway bridge. But it is obvious 
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that these jointed legs are Ш adapted to receive the horizontal thrust of 
any arch that may be placed on top of them. Hence it follows that the 
curved back bone of the horse cannot be regarded as an arch in engineer's 
sense of the word. It resembles an arch in form but not in function; for it 
cannot act as an arch unless it is held back at each end by abutment capable 
of resisting the horizontal thrust. 


183. Thus it follows that these simple types of bridges do not correspond 
to the type of bridge which nature has designed in the skeleton of the 
quadruped. Nevertheless, if you try to look at the actual design of the 
skeleton of an animal, and the actual distribution of its load, we find that 
the one is most admirably adopted to the other, according to the strict 
principles of engineering construction. 


The skeleton is not an arch, nor a tied arch nor a bow string girder 
but it is strictly and beautifully comparables to the main girder of a double- 
arm cantilever bridge. Obviously, in our quadrupedel bridge, the super- 
Structure does not terminate at the two points of support but it extends 
beyond that which carries the head at one end and sometimes the heavy 
tail at the other end projecting as cantilevers. 


14. Anatomy of birds and their wings 


141. For efficient and perfect mechanism in a bird's anatomy nothing 
can be more beautiful than the construction of a vulture's metacarpal bone. 
The engineer sees in it a perfect Warren truss comparable to that used in 
the wings of an aeroplane Not only that, but the bones are better designed 
than the truss; for the engineer has to be content to set his V-shaped truss, 
all in one plane; while in the bone they are put, with obvious but in 
inimitable advantage, in a three dimensional configuration 


15. Aerodynamic adaptation 


15.1. Perfect adaptation in engineering can be traced to the form of a 
fish for swimming or а bird for flight. This is not the hypothesis but is 
actual demonstration of mechanical efficiency where statistical and 
dynamical considerations can be applied and established in detail. 


15.2. The naval architect learns a great part of his lesson from the 
streamlining of a fish; the yachtsman learns that his sails are nothing more 
than a great bird's wing, causing the slender hull to fly along. 


15.3 The mathematical study of the streamlines of a bird, and of the 
principles underlying the areas and curvatures of its wings and tail has 
helped to lay the very foundations of the modern science of aeronautics. 


15.4. We know, for example, how in strict accord with the theory (it 
was George Cayley who explained it) that the wing, whether of the bird 
or of the insect, stands stiff along its ‘leading edge’, like the mast before the 
sail; and how, conversely, it thins out exquisitely fine along its rear or ‘trail- 
ing edge’, where sharp discontinuity favours the formation of uplifting eddies. 
And we see how. alike in the whale’s flipper, the same design of stiff fore- 
edge and thin fine trailing edge, both curving away evenly to meet at the 
tip, 18 continually exemplified. 
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15.5. We learn how lifting power not only depends on area but has a 
linear factor besides; a long narrow wing is more stable and effective 
both for speedy and for soaring flight, than a short and broad one of equal 
area; and how in this respect the hawkmoth differs from the butterfly, the 
swallow from the thrush. We are taught how every wing, and every kite 
or sail, must have a certain amount of arch or ‘belly’, slight in the rapid 
fliers, deeper in the slow, flattened in the strong wind, bulging in the gentler 
breeze and how advantageous is all possible stiffening of sail or wing, and 
why accordingly the yachtsman inserts 'battens and the Chinaman bamboos' 
in his sai. We are shewn by Lilienthal himself how a powerful eddy, the 
so called 'ram' forms under the fore-edge, and 1s sometimes caught in a 
pocket of the bird's underwing and made use of as a forward drive. 


15.8. We have lately learned how the gaps or slots between the primary 
wing-feathers of a crow, and a slight power of the wing-feathers to twist, 
like the slats of a venetian blind, play their necessary part under certain 
conditions in the perfect working of the machine. Nothing can be simpler 
than the mechanism by which all this is done. Delicate ligaments run 
along the base of the wing from feather to feather, and send a branch to 
every quill ag the wing extends. The quills are raised into their places 
and kept at their due and even distance apart. Not only that, but every 
separate ligamentous strand curls a little way round its feather, where it is 
inserted into it; and thereby the feather is not only elevated into its place, 
but is given the little twist which brings it to its proper and precise 
obliquity. 


15.7, All this is part of the automatic mechanism of wing. There is 
nothing prettier than this in all anatomy. The triceps muscle, massed on 
the shoulder, extends the elbow joint in the usual way; but another muscle 
(along flexor of the wrist) has its origin above the elbow and its insertion 
below the wrist. It passes over two joints; it is what German anatomists 
call a zweigelenkiger Muske! It transmits to the one joint the movements 
of the other; and in birds of powerful flight it becomes less and less 
muscular, more and more tendinous, and hence more and more completely 
automatic. The wing itself is kept light; its chief muscle is far back on 
the shoulder; a contraction of that remote muscle throws the whole wing 
into gear. The little ligaments we have been speaking of are so linked 
up with the rest of the mechanism, that we have only to hold а bird's 
wing by the arm-bone and extend its elbow-joint, to see the whole wing 
spring into action, with every joint extended, and every feather tense and 
in its place. 


15.8. Again on the fore-edge of the wing there lies a tiny mobile 
thumb whose little tuft of stiff, strong feathers forms the so called ‘bastard 
wing. We used to look on it as a ‘vestigial organ’ a functionless rudiment, 
a something which from ancient times had lagged superfluous on the stage. 
Until a man of genius saw that it was just the very thing required to break 
the leading vortices, keep the flow stream-lined at a larger angle of inci- 
dence than before and thereby help the planes to land. Hence he invented 
to his great profit and advantage, the ‘slotted wing’. 
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16. Structural engineering in nature 


161 It will be interesting to examine the human body as well as the 
bodies of animals as a work of structural engineer as applied to its stability 
combined with locomotion. 


Human body consists of structural members such as bones which take 
the compression, and the muscles which act in tension and also contributing 
to the locomotion by contracting and extending as required. The system 
of levers is fully and economically utilized in the human body in the func- 
tions of fingers, arms, fore-arms, foot, etc. The fullest use is made of 
hinged joints and ball and socket joints for manoeuvrability. The arm, 
for example, which is cantilevered out from the main skeleton is an ingeni- 
ous example of a folded or collapsible cantilever. 


The foot of a human being is a perfect example of eccentrically loaded 
arch which carries the load of the human beings. 


The structure of the bone deserves a critical study. It ig enlarged to 
provide wider area to carry any concentrated load. If you examine the 
interior of а bone you will find that it 1s strengthened by ribs which follow 
the lines of stress and is an example of photoelastic demonstration of 


stress diagram. 


The other organs of human body are also expert devices in various 
branches of engineering. 


The heart is an automatic pulse pump which pumps blood into veins 
and arteries which are an excellent example of design of complicated 
hydraulic system. The kidney is an example of efficient clarifler contain- 
ing minimum of the volume. The brain is an unparalleled and unimitable 
complex of electronics and combines various controls automatic and direct. 
The thermostat control of the body is а marvel in itself while production 
of blood is God's mastery in chemical engineering. 


Design of animals 


162. A structural framework of the animals and birds deserves a 
detailed study. Thus the example of an elephant’s skeleton is an applica- 
tion of a tied arch with a cantilever at one end to carry the trunk of an 
elephant. The skeleton of a horse is a combination of unbalanced inverted 
arch taking into consideration the cantilever required to carry the heavy 
head with the result that most of the weight of а horse is carried by the 
fore legs and only a fraction by the hind legs. The design of a skeleton 
of giraf is a skilful example of one span beam with a projecting cantilever, 
at the same time satisfying the statics by sloping the main girder towards 
the hind legs. 


Design of fish 

16.3. Fish is an example of streamline construction to afford minimum 
friction over the surface and aid rapid movement through water. The con- 
trol of air pressure within the body has given us a clue to submarine design. 
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Design of birds 

16.4 The design of skeleton of birds has very interesting features. The 
wing of a swan consists of warren girder with the verticals connected to 
horizontal members by a process of welding 

The flying birds have their wings зо constructed that the main structural 
frame is welded together. The mechanism of flights of birds gives us the 
theories of aero-dynamics, the theory of flutter and the latest innovation 
of slotted wings for a slow descent of heavy aeroplane. 


Design of trees, etc. 

16.5 The design of flora and fauna from the structural point of view 
shows us unlimited areas of interest in structure, economy and efficiency. 
17. Further area of research 


A tremendous amount of activity and research is being carried out all 
over the world in all branches of bio-engineering especially applied to 
human beings. The subject is gaining a tremendous importance due to the 
problem of knowing human reactions in the inter-planetary space fights. 
The engineering involved in the human functions when landing on the moon 
or any other planet, is a domain of special study. In our defence orga- 
nization where our troops have to operate in the high altitudes of the Hima- 
layas, bio-engineering plays a decisive part. The man's struggle for substitut- 
ing human parts such as artificial heart, artificial lungs, artificial kidneys calls 
for long- research, dedicated service and perserverance of unlimited degree. 
Anaesthesia by electronics and its application in obstetrics is an achievement 
in bio-engineering. 


The following are the'items on which researches are being carried out 
all over the world: 
Engineering aspects of haemostatic mechanism analysis. 
Analogy simulation of translents in body temperature regulation. 
Analog simulation of human thermal equilibrium. 
Studies of hemo-dynamics. 
Stresses and strains in human beings due to environments. 
Bio-engineering in man's space flight. 
Artificial heart. 
Instrumentation for research and measurements of bio-medical functions 
and responses. 
9. Movement and composition of cartilage fluid. 
10. Quantitive analysis of mechanical stress on biological systems, 
11. Mechanical properties of bone. 
12. Measurement of forces acting on the hip joints. 
13. Application of ultra sound image converters in biology. 


14. Engineering aspects of biological control and control mechanism in brain 
and thermostat application in human body. 


on mms (ә рю (з 
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15. Engineering in obstetrics. 
16. Wave propagation in vascular system. 
17. Use of computers in diagnosis. 


18. Conclusion 


Interpreting man as an organism, complete with his aesthetic emotion, 
and religious experiences, and as part of a super organism complete with 
social, cultural and religious activities, we can view man's knowledge of him- 
self, his history, and destiny, in a very broad and intriguing perspective. 
We know that logical experiments are tools of the scientists, that the logical 
self-consistency is the final test of the philosophers and mathematicians. 


Man's intellectual destiny is to know the truth about the Creator, about 
the Man, and about the Nature, even though man's body is but all afflicting 
thing. He has a right to know, ability to find out, and the responsibility to 
try. Ultimately there is no substitute for the truth in any intellectual 
discipline. 


Man's problem is to flnd the truth in spite of the noise which troubles 
him from without and within. There are many pitfalls. Will he find the 
truth? The answer is not yet known. 
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‘ADDRESSES OF CHAIRMEN AT THE ANNUAL GENERAL 
MEETINGS OF THE LOCAL CENTRES 


Andhra Pradesh Centre 


Chairman’s address by Lt.-Col. R. 8. Atire, B.Sc. (Eng), EMLE, M.LE, at the 
28th Annual General Meeting of the Centre on January 25, 1966 


After welcoming the Chief Guest, Shri K. B. Reddy, Chief Minister of 
Andhra Pradesh, and other distinguished guests and members to the meeting, 
Lt.-Col Attre thanked the Committee of the Centre for unanimously electing 
him Chairman for 1966-67. 


Delivering the Chairman’s address, Lt.-Col 
Attre said, In the army, we engineers are divided 
into two broad categories—one dealing with civil 
engineering which includes buildings, roads, public 
health engineering and allied subjects. The other 
dealing with electrical mechanical, electronic and 
general engineering. I belong to the second cate- 
gory—the Cgrps of Electrical and Mechanical 
Engineers (E.M.E.. The Corps of EME. deals 
with maintenance, inspection and repalr of. all 
electrical, mechanical, optical and electronics 
equipment. 


ine rêlê oF aR cence АШ НЫ айу ано 
includes that of a soldier, manager and household 
keeper as distinct from that of our counterparts in 
the civil life, The work has got to be done during extremes of climate, from 
sub-zero temperatures of the Himalayan region to 125?F. of Rajasthan; from 
the dry weather of Delhi to the heavy downpours of Assam. 


¬ Here you may well recollect the wonderful work done by our boys. іп 
repairing tanks and guns in sugarcane fields around Khem Karan and 
Taran Taran, and numeroua examples from the last operations. In each 
case, the work was done right in the face and presence of the enemy without 
bothering about the enemy bullets, shelling, bombing or strafing, booby 
trhp or mines. “The completion of work in time is a very important factor, 
specially during the war because the delay in repairs of a few tanks, guns 
or wireless aeta could change the result of a battle. 


Our E.MLE. support must be there in the forward areas—to keep the 
equipment in serviceable condition. For this we either send small mobile 
repair teams called LAD's (Light Aid Detachments) or ° Field Workshops 
depending upon the requirements. 





Such repair elements ‘as mentioned’ carry out what is called the light 
repairs and the fleld repairs. The nature of work depends upon the available 
facilities. All these elements have to be mobile. In spite of these difficulties, 
small units were successful in keeping guns booming on Haji Pir Pass, 
tanks, guns and wireless sets operating in Sialkot and the Lahore Sectors; 
vehiclea and guns working near Сайга in Rajasthan, and so on.” 
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The improvization, cannibalisation and TECOVEEY, of equipment are very 
important aspects of our work. 


Here, I may mention a few of the main equipment which will give an 
idea about the varieties with which an E.M.E. officer has to deal with. 


(a) Vehicles 
(i) Tanks—light, medium and heavy of different types; 


(ii) Soft vehicles—from motor cycle and jeep to 10-ton vehicles of 
hundreds of makes and types; and 


(li) Certain vehicles having cranes and mobile equipment. 


(b) Guns and small arms 
(i) Mortars, guns and howitzers of various calibres ; and 


.(ii) Small arms which include rifles, pistols, sten guns, light machine 
guns, machine guns of innumerable calibres, makes and types. 


(c) Wireless equipment б ty 
(i) Radio sets of various types and makes; and 


(ii) Radar sets of various types and makes. 


(d) Optical and other instruments—which includes compasses, binoculars, 
directors, and instruments like watches, chronometers, etc. 


(e) Miscellaneous equipment—which may include workshop equipment like 
lathes, drills and generating sets, etc., and medical equipment. 


We have to keep our aim in mind all the time—‘to keep all the equipment 
in a state of operational fitness at all times’, which is rightly and adequately 
exemplified by our motto Karma Hi Dharma—also inscripted in our Corps 


Badge. 


In our base workshops we are to carry out job analysis workstudy 
material control and handling, etc, just like in any other factory. An 
E.M.E. officer functions either as a works manager or a general manager 
as of any large sized industry. He has to perform the job of an experienced 
engineer for analysing defects on equipment and then issuing technical 
instructions regarding them. 


The E.M.E. officers are connected with the development of equipment 
from the,very first stage of the design to their introduction into the Services 
"which calls {ох regulsite knowledge, Бакош and vast experience. 


+ 


“ha regards training, we алу our men right from the recruit stage, 
and bring them upto the craftsmen's level The initial training of our men 
js done at training .centres—called E.M.E. Centres. The practical experience 
-is -gained in E:M_E.: workshops and further training’ is given by the ЕМЕ, 
officers under whom they serve. -The'theoretical as well as practical training 
of advanced nature is given in EME: schools апа then the men again go to 
°` EME: units where they. utilize the канып had had received earlier and 
further develop their knowledge.: . . А Wi Sa 
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An EME. officer should be capable of controlling general activities of 
electrical and mecha¥ical engineering, and for this, either, we get technical 
~ graduates from universities, or, we train them. All officers are then trained 
in organization and in general equipment. Thereafter they are sent to units 
to pursue their knowledge on actual equipment and come in contact with the 
men. After this they undergo advanced engineering courses in automotive 
engineering, armament engineering or electronics engineering for a period 
of 1 to 14 years, and go back to their units. 


The EME. officers attend the refresher courses, technical lectures, dis- 
cussions, symposia and project. An E.M.E. officer of about 15 years 
experience, undergoes a ‘Senior Officers’ course of about 4 months to learn 
the latest techniques, etc, and general handling of EME. units. Also he 
undergoes military training just like any other army officer and has to pass 
various promotion examinations. Selected EME. officers undergo ‘Junior 
Commanders’ course and 'Senior Commanders’ course and some undergo 
Defence Service Staff College course which is the higheat army course, given 
on the basis of all-India competition. 


ine EME. officer studies to sort out defects and for designs and modifi- 
cations. He supervises repairs, gives lectures, carries out recovery work and 
lmprovizations, etc. at all places. May I venture to say that actually an 
EME. officer is truely trying to seek socialism in engineering, and is im- 
parting his knowledge and experience to others; thus trying to improve the 
technical advancement of the army in particular and the nation in general’, 


Bombay Centre 


Chairman’s address by Shri V. Y. Kamat, BS. (Engg.), MLLE. at the 44th 
Annual General Meeting of the Centre on January 7, 1966. 


After welcoming the Chief Guest, Shri Naval Tata, and other invitees, 
Shri Kamat thanked the retiring Committee of the Centre for electing him 
Chairman for the ensuing year. 


Delivering the address, Shri Kamat said, 1 would like to refer to the 
critical situation through which our country ig passing and how best our 
engineering fraternity could render service to allay its vigour. After 
independence, our leaders started planning effective means of eradicating 
proverty, ignorance, disease and fear from the face of the land with the zeal 
of crusaders. As the result of the first three Plans, distinct signs of progress 
and prosperity became evident. But the growing influence of India became 
en eyesore to Pakistan and China. The grave foreign exchange position has 
damaged the prospects of replenishing our granaries and sustaining our 
industrial efforts to meet our military and social needs. The embarrasament 
caused by stoppage of arms, shortfall in foodstuffs, foreign aid, and ali other 
difficulties can be tided over with the firm determination to live to achieve 
the objective. The determination to be self-reliant will enthuse every 
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patriotic citizen to contribute his mite to the reconstruction of ebullient 
India. The common man has offered his services. Engineers have also 
played a good role and there is а very good opportunity for our fraternity 
to do its best in tiding over the present crisis. 


Electrical power and industrial growth 


Among the various available energy sources, electricity constitutes as 
an advanced form of energy. It not only acts as prime mover but also 
provides а multiplier effect in the production and social processes. Due to 
high efficiency and easier handling, the electric power is constantly replacing 
other forms of energy. It is estimated that while the gross national products 
grow at the rate of 3-4% annually, electricity consumption doubles itself in 
ten years. The statistics show that (1) the rate of growth of electric power 
production tends to move,ahead of the other factors of production in ап 
industrial economy, and (2) electrical power development 18 a prime factor 
rather than an anticipatory outcome of a developed economy. АП the 
nations are alive to the contribution of electric power and are engaged in 
its substantial development. 


I believe that the status of electric power development in the industrial 
economy is identical to the value and significance of fertilizers and irriga- 
tion in the agricultural economy. In the countries where agricultural 
orientation is an economic compulsion, the utilization spectrum of electric 
power increases manyfold and its end-uses become multifarious. A source 
of electric power gives rise to newer activities thereby resulting-in further 
demand which, in turn, again leads to fresher impetus to economic activities. 
An example of the operation of the ‘multiplier effect’, is the ever growing 
industrial development of Bombay City and its never quenching thirst for 
electric power. With the development of electro-metallurgical and electro- 
chemical industries as well as other power-intensive industries, the compara- 
tive cost consideration are likely to draw such industries to those countries 
which offer cheaper electric power with stable business conditions. 


The National Council of Applied Economic Research, New Delhi has 
projected an estimate of the total effective consumption of electricity bet- 
ween 1955 and 1975 in India; yet the power shortage continued to remain 
acute. A revised assessment of power requirements in the light of antici- 
pated industrial growth was necessary and a committee of rapes has 
submitted its findings to the Government of India. 


` Power development tn India 


. "The pattern of power development in the country is governed by tha 
provisions of Electricity Supply Act, 1948, under which electricity boards 
have been constituted in each state for the purpose of generation and distri- 
bution of electricity within the States. The boards are more or less 
government controlled, and hence the initiative for power schemes rests 
with the government. The new power development plans are guided by 
considerations of (1) the capital cost per kW of installed capacity, (2) the 
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foreign exchange component, (3) the cost per kW generated, (4) the duration 
of project construction, and (5) its impact on allied activities. The average 
cost of electricity for hydro, coal flred and diesel power stations are consi- 
dered to be in the neighbourhood of 2-3, 35 and 20-25 paise per kWh, 
respectively. The cost of atomic power generation is estimated at 3.5 to 4 
paise. The Government prefers hydro-schemes because they require leas 
foreign exchange for these, and also because there is no fuel element. 


The electric power generation in the country has failed to keep pace 
with the industrial and social growth. It appears that massive efforts are 
needed to boost power production, end to do ao, the participation of private 
sector is desirable. Power generation industry in most parts of the world 
is a Joint venture between the private and the public sectors. The industry 
would certainly receive new impetus if the private participation is 
encouraged. 


Rural electrification 


Transmission and utilization of electric energy in rural areas is an 
intricate problem all over the world and is of significant importance to 
developing countries of Asia where the demographic composition is predomi- 
nantly rural In India, it is expected that by 1966, about 52,000 villages will 
be electrified. The current rural electrification programme is mainly orient- 
ed towards social amelioration efforts such as street and domestic lightings. 
The electricity is also being used for agricultural pumping. It will be 
economical, if the electric power is received from a centralized system and 
its distribution is entrusted to the co-operatives or the. municipalities or 
zila parishads. 


“Technology in power development 

A slight decrease in construction cost or a slight increase in efficiency 
of generation is likely to mean considerable savings. It should therefore 
be considered how best the recent advances in power technology can be 
adapted. Among the notable developments are those relating to, super 
critical pressures for steam turbine generators, extra-high voltage transmis- 
sion, power pooling and integration of power systems, nuclear power stations, 
load despatch, computer control, etc. 


There is a general inclination to concentrate power generation capacity 
in a few large stations, because of economic advantages. It is noted that 
a relative increase of 10% in thermal efficiency between 30 MW and 200 MW 
would result in reduction in coal consumption of about 33%. The power 
plants in India have taken advantage of these developments and the installa- 
tion of increased size turbo-alternators has resulted savings in coal consump- 
tion; although larger content of foreign exchange expenses is involved in 
installing high power units. 


An important problem in India is of reaching power economically to 
end-users. According to Energy Survey of India Committee, investment in 
transmission can save very considerably the investment in generation. It 
ig seen that transmission of power is cheaper than transport of coal, and 
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hence it is desirable to set up large thermal power stations in the vicinity 
of coal flelds. It has now become necessary for India to plan power pro- 
gramme on a regional basis and to operate power systems of neighbouring 
electricity boards as an integrated pool. 


Electrical equipment industry 

The indigenous manufacture of major electrical items have been instru- 
mental in creating a situation in which the country in near future may 
gradually be able to overcome the impediment of foreign exchange. The 
operations of heavy electrical complex at Bhopal, has created a much 
desired potential for electrical equipment. The Government of India plans 
to have a heavy electricals plant at Ranipur, UP., to manufacture hydraulic 
turbines and generators and D.C. motors of large horse power. The other 
plants are being set up at Ramachandrapuram in Andhra Pradesh and a 
High Pressure Boiler Plant at Тігис in Madras. ACC-Vicker-Babcox 
Limited will also be producing boilers. Thus a nucleus for heavy electrical 
manufacture has been established. The overall industrial picture in the 
electrical equipment fleld appears to be satisfactory. Although, many of 
the units in the public and private sectors have been short of full production 
mainly because of shortage of raw materials. There is limited possibility 
of any improvement in the situation due to foreign exchange shortage, and 
diversion of resources towards defence efforts. 


Electric power in Maharashtra 


The origin of electric power in Maharashtra 1s traced to a 4000 kW power 
house built at Wadi Bunder in Bombay in 1907. Since then the power 
production in the State has rapidly grown mainly due to Tata-Koyna-Rail- 
way-Nasik and Khaparkheda-Paras-Bhusawal systems. Of the total power 
production in the State, the Maharashtra State Electricity Board commands 
a total effective production of 442 MW. The power position in Tata-Koyna 
System indicates that the critical power shortage is likely to be felt in 1967-65, 
1968-89 and 1969-70 when the anticipated deficits are likely to be 318 MW, 271 
MW and 289 MW respectively. The position of Khaparkheda-Paras- 
Bhusawal system, however, indicates a surplus of 159 MW at the end of 
Fourth Plan. It appears that the high demand centres for electric power, 
viz., Bombay-Poona industrial zone would continue to have shortfall for 
many years to come. A committee of experts may be appointed to deter- 
mine how best the power requirements of this zone can be met to the full. 
However, a possible course of action appears to be the establishment of a 
super thermal power station in the Bombay-Poona industrial zone. 


The power position in the State outside of industrial zone is none-too- 
happy, but after the completion of projects in progress the areas may reach 
the satisfactory point. In the fleld of rural electrification, the State had, at 
the end of financial year 1963-64 electrifled 2,372 villages and had supplied 
electricity to 16,724 agricultural pumps. "The rural electrifleation has become 
very necessary for increased agricultural production. In Maharashtra in spite 
of the lack of encouragement, the textile“industry, small scale industries 
and many other industries had progressed before the dawn of independence. 


The private enterprise was responsible for such a progress, 
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As the result of planning, the public sector was set up to supplement the 
private sector, and this accelerated the tempo of production. Due to rapid 
growth of industries in the private sector and the cooperative sector, Maha- 
rashtra has attained a very high place among highly industrialised states 
in Indig’. i 


Summaries of Papers Published in the Journal, 
vol. 46, no. 8, pt. EL 4 and HI 2, April 1966 


ELECTRICAL ENGINEERING DIVISION 


The Derivation of Transients of a Saturated Synchronous Machine Equipped 
with Voltage Hegulators 


P. К. Mukherjee 
Non-member 


This paper derives the transients of a synchronous machine equipped 
with two types of voltage regulators, ie. the type which operates on the 
fleld circuit resistance and the type which employs amplidynes or magnetic 
amplifiers, approximating the operating part of the open-circuit characteris- 
tic to a tangential line. The result of a few SEN done to verify the theore- 
tical deductions, are also given. 


A Generalized Theory of Protective Relays and Its Application to Distance 
Protection—1: Theory 


Dr. 8. P. Patra 
Associate Member 
' and 
S. R. Bandyopadhyay 
Non-member ' 


Thís part of the paper enunciates a generalized theory underlying the 
operation of protective relays It shows that the basic principle of relay 
operation is the comparison of two electrical vector quantities on the basis 
of either their amplitudes or their phase differences. The technique of 
deriving these quantities from the power system in order to achieve a parti- 
cular relay characteristic has been indicated. Both the methods of compari- 
son can be interchangeably used to produce, оц а complex plane, any circular 
characteristic of protective relay, 
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Measurement of Synchronous Machine Power Angle 


8. M. Peeran 
Non-member 
and 
B. L. Mathur 
Non-member 


The measurement of synchronous machine ‘power angle’ (also known as 
the ‘rotor angle) under steady state and transient conditions is necessary 
for stability studies. A direct reading power angle meter is a useful guide 
to power station operators as well as to investigators of the stability problem 
in synchronous machines. This paper suggests simple methods of measuring 
the power angle, which can be readily adopted for the existing machines in 
power stations. Two of the methods suggested do not resort to the use of 
a tacho-generator. A brief review of the existing work in this fleld 1s also 
given. 


Solution of the Problem of Peak Demand in the Southern Regional Grid 
8. A. Quader 


- Member 


One of the major problems the Southern Regional Board has to cope up 
with is the provision of sufficient capacity for peak demands. The demand 
for power in the Region is increasing in geometric progression, doubling 
every flve years. To meet this phenomenal increase, steps have already been 
taken to instal larger generating units, both hydro and thermal including 
nuclear, and to form power pools; but the problem of peak provision is still 
to be solved in an adequate manner, This paper proposes a suitable method 
for the solution of the problem. ^ 


Lightning Protection of Directly Connected Rotating Machines 


N. Rama Rao 
Non-member 
and 
в. V. Dutt 
Non-member 


Lightning protection of rotating machines has been investigated in the 
past. The case of rotating machines connected with overhead lines through 
transformers has been studied in considerable detail. This paper deals with 
some particular aspects of the lightning protection of rotating machines con- 
nected directly with overhead lines, which have not been dealt in sufficient 
detail in the available literature. It is well known that the basic scheme 
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of lightning protection of rotating machines involves line arrester, lines 
inductance or a reactor; а capacitor acroes the machine and a machine 
arrester. It also presents the results of the surge voltage build-up across the 
machine terminals under different conditions and prescribes the minimum 
distance necessary between the machine and the line arrester for various 
ground resistances taking into account the arrester discharge voltage charac- 
teristics and other factors. | z 


. Temperature-Rise їп Stator Winding of a Three-phase Induction Motor 
Connected with Unsymmetrica]l Supply 


` Dr. Ing. N. N. Roy 
Associate Member 


One of the basic factors which are taken into consideration in the design 
of an electrical machine is the probable temperature rise in the windings. 
In the case of an induction motor, a knowledge of the temperature rise of 
stator winding is essential The temperature rise in stator winding of an 
induction motor can be generally known from the data supplied by the 
manufacturer for a particular condition when the motor 18 connected to a 
normal symmetrical supply system. However, experience indicates that due 
to inevitable non-uniform distribution of single-phase loads, most power 
systems become unsymmetrical The temperature rise of stator windings 
of a three-phase induction motor connected with an unsymmetrical supply 
system becomes excessive. It is not possible to find out the abnormal 
temperature rise likely to occur in the stator windings under such unsym- 
metrical conditions from the data supplied by the manufacturer. This paper 
proposes a method of computing and thus predicting the possible tempera- 
ture rise In the stator windings of a three-phase induction motor connected 
with unsymmetrical supply. The temperature rise has been calculated by 
the proposed method for a number of motors under different degrees of 
asymmetry in the supply voltage. The results so computed have been veri- 
fled ‘by actual measurement of the temperature rise in the same machines 
under similar conditions by the rise-in-resistance method. A close agree- 
ment has been obtained between the calculated and the measured values. 


A Circuit for the Synthetic Testing of Vacuum Circuit Breaker—1: 
the Main Circuit 


D. G. Tamaskar 
Associate Member 


Direct testing of circuit-breakers requires a large MVA capacity of test 

‚ plant, the size of which depends on the interrupting capacity of the circuit- 

° breaker to be tested. This paper shows that it is possible by, a proper co- 

ordination of two independent circuits, a current circuit and a voltage circult, 

to simulate the conditions of a direct test on a vacuum circuit-breaker, in- 

volving a total plant capacity which is only a fraction of the rupturing 
capacity of the circuit-breaker under test. 
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HINDI SECTION 
Computer and Human Power 
K. M. Agrahari 


Non-member 


. То save human power and time the scientist and technologist has not 
only invented machines to replace manual work but also machines to replace 
brain power. Calculating machines have now been invented which solve 
complicated equations in а few hours. а result which could not be achleved 
by manual operations. This paper briefly describes a few such machines 
and principles of their working. 


Problem of Drinking Water in Villages of Uttar Pradesh 


O. P. Bishnoi | 
Member 


The problem of drinking water in villages of India has so far remained 
neglected. This paper throws some light оп this problem in the villages of 
Uttar Pradesh. Scarcity of drinking water in 27,000 villages of this State not 
only causes hardship to the population, but also endangers their health. 
The situation is rather serious in the hilly regions, and in the arid and stony 
tracts in the western and southern parts of the State. А recent survey has 
revealed that about Rs. 100 crores will be required to relieve the distress of 
about 15 million peoples of these villages. Unless necessary steps are im- 
mediately taken on a planned basis to solve this problem, it will become 
impossible in future due to continuing rise in prices of labour and materials 
to relieve thhe distress of the peoples and this will result in a loss of health 
and precious lives. 


Use of Sewage for Increasing Production from Land 


O. P. Bishnol 
Member 


The paper briefly describes how sewage can be utilized to increase the 
yield of crops, and compares its advantages and disadvantages in comparison 
with chemical fertilizers, the latter being in short supply in the country. 
Methods of purification of sewage have been explained. Its use has also 
been suggested for pisciculture, viz, rearing of fish in ponds. Finally, pre- 
cautions have been recommended to avoid danger to health from use of 
sewage. 


Study of Steel by the Electron Microscope 
Dr. G. P. Chatterjee 
Member 


Electron microscope is a multipurpose instrument recently invented. It 
can examine even a micron part of metals, alloys and minerals, This instru- 
ment hag heen installed for the first time in India jn the Research and Control 
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atory of the Durgapur Steel Works. Information that has been collected 

h the instrument was impossible otherwise. This instrument is speci- 
fine and delicate, and great care was exercised during its calibration: ^ 
зарег describes its method of working and gives details of some of ће 
es made in the laboratory by using it. $$ 





Navbharat Sine-Cosine Tables 


Maj. N. B. Gadre 
^ Member 












| The author in this paper describes how he has rediscovered two different | 

`. non-calculus methods for an extremely accurate determination of sin 

. values upto hundred or thousand digits with accuracy while the existing 
` tables hardly go upto 21 digits. RS 


Houses of Foam Plastic 


E Prof. M. R. Mehta 
Non-member 






































s This ont paper 8708 a revolutionary method of building hopes ir 
( st Germany with a material called ‘Osofoam’. Formerly this mate га 
only as а non-conductor, but now it is being used for building ho 
an resist and bear the effects of changing temperatures, winds, eart 
s, etc., as strongly as stone, steel and concrete. The method of buildin 

houses is briefly mentioned. 


THE PRESIDENT VISITS THE LOCAL CENTRES : 


Andhra Pradesh Centre | 
Us On February 11, 1966, the President, Shri B. P. Kapadia е at the 
airport and was received by Lt.-Col. В. S. Ате, the Chairman of the Andhra | 
Pradesh Centre, Shri Dildar Husain, Past-President and Honorary Life _ 
Member of the Institution, Shri J. R. Jussawalla, the oldest member of the 
Institution from the Centre, Shri O. Thimmaiah, Shri N. Subba Rao, ће 
Honorary Secretary of the Centre, Shri R. M. Patri, Shri Krishna Rao Naram. ues 
Shri Vidyasagar and others of the Centre. | 

The same evening the President met the senior members of the Centre. | 

the Secunderabad Boat Club and held informal discussions with them. m 


c On February 12, 1966, the President attended the dinner given in honour О 
cof. his visit by the members of the Local Committee and senior member | 
{һе Centre. _ | 

| Оп. February 14, 1966, the President visited the Institution building at ue 
Khairatabad. He was taken round the site of the island where the statue __ 
of Sir M. Visvesvaraya is to be erected in the near future. In the evening. 
the President addressed the Students in a meeting held under the Chairman- um 
ship of Lt-Col. В. S. Attre. A report of activities of the Students Chapter —— 
"was read by the Joint Secretary, Shri P. G. K. Murthy. A vote of thanks 
was proposed by Shri Б. Satyamurthy, Chairman, Students Chapter. 
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The President left Hyderabad on February 15, 1966. 


A few photographs taken on this occasion are displayed below. 
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SHRI В. Р. КАРАША, PRESIDENT, wiTH LOCAL CENTRE COMMITTEE 
MEMBERS AND SENIOR MEMBERS or ANDHRA PRADESH CENTRE 





SHRI B. P. КАРАША LISTENING TO LT.-Cor. R. S. Arrre (standing), 
CHAIRMAN, ANDHRA PRADESH CENTRE 
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SHRI B. Р. KAPADIA AT THE PHOTO GALLERY OF CHAIRMEN AND HONORARY 
SECRETARIES OF ANDHRA PRADESH CENTRE 





Lr-Cor. R. S. ArrRE, CHAIRMAN, ANDHRA PRADESH CENTRE, 
WELCOMING THE PRESIDENT 


42 THE INSTITUTION OF ENGINEERS (INDIA) 





SHRI KAPADIA, PRESIDENT, ADDRESSING THE MEETING OF 
ANDHRA PRADESH CENTRE 





PRESIDENT WITH SHRI DILDAR HUSAIN AND SHRI J. R. JUSSAWALLA 
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PRESIDENT WITH SENIOR MEMBERS AND STUDENTS ОЕ 
ANDHRA PRADESH CENTRE 
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PRESIDENT BEING GARLANDED BY SHRI A, С. К. MURTHY, Honorary 
SECRETARY OF STUDENTS CHAPTER, ANDHRA PRADESH CENTRE 
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SHRI P. С. К. MURTHY, JOINT Honorary SECRETARY, STUDENTS CHAPTER. 
READING THE REPORT OF THE CHAPTER 





SHRI KAPADIA AND LT.-COL. ATrRE WITH THE COMMITTEE MEMBERS 
OF STUDENTS CHAPTER 
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THE PRESIDENT WITH STUDENT MEMBERS 
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THE PRESIDENT WITH SENIOR MEMBERS AND STUDENTS 






N OF ENGINEERS (INDIA) __ 


| Bengal Centre | zx 
A general meeting of the Student “Men ers of the Bengal Centre was 
held at 6.30 p.m. on Tuesday, February 8, 1966, in the Sir Б. N. Mookerjee 
Hall of the Institution at 8 ‘Gokhale Road, Calcutta, under the Chairmanship 
of Shri T. P. Marik. The President addressed the gathering. 


Shri К. С. Banerjee, M.LE., Chairman of the Students’ Welfare Sub- 
Committee, and some Corporate Members also. addressed the gathering. 





Eight Students took part in the deliberations and placed their grievances 
before the President, who assured them of his due consideration. 


Shri K. C. Banerjee, M.LE., offered a vote of thanks to the "President, 
which was carried with acclamation. 


| Bihar Centre 


Immediately after the conclusion of the 46th Айна ‘Convention. held 
at Patna the President Shri B. P. Kapadia paid an official visit to the Bihar 
Centre of the Institution. He met the various engineers, who helped in the 
successful organization of the 46th Annual Convention at a tea party arranged 
by the Centre. 


The President addressed the local student members at the Institution at 
5.15 p.m. on February 5, 1966, when he invited them to let him know their 
difficulties, if any. A few students spoke, and it was decided that they should 
send a copy of the proceedings of their meeting to him for necessary action. 

The meeting closed with a vote of thanks to the President. 


Madras Centre 


As reported earlier in the Bulletin for March 1966, the President visited 
the Madras Centre of the Institution on February 9-10, 1966. 


В. SESHADRI*—AN ACCOUNT OF HIS CAREER 
Dildar Husain 
Past-President and. Honorary He Member 


Early life and education 


Born in 1918, Mr. Seshadri was educated in the Government Model High 
School, Saidapet, and the Presidency College, Madras. He took his BSc. 
| Physics from Madras University in 1937 standing in the first class. 





Ho reseived his engineering education at the Indian Institute of Science, 
Bangalore, obtaining the Certificate of Proficiency in Electrical Technology 
in 1940, and thereafter commenced his employment career as a Research 
Assistant in the Department of Electrical Technology in that year. "In 1943, 





* Mr. B. Seshadri, M.LE, the Secretary of the Institution of Engineers (India), 
retired on December 31, 1965. 
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Seshadri 


B. 
SECRETARY 


1957-65 
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2 he obtained his Associateship of е Indian Institute of Science for his thesis 
‘Studies on Flat Surfaces’. 


Early employment career 


He joined Associated Electrical Industries (India) Ltd, at its Madras 
Office in 1944 as Assistant Commercial Engineer, and handled the firm's 
contracts with the Madras Government Electricity Department for the Mettur, 
Vizagapatam and Bezwada power stations, besides other work. In 1945, he 
left the firm and proceeded to the United Кюй. 


Education abroad 


He was on the staff of the National Physlüsl: Laboratory, U.K., for a 
year, and in 1946 joined the City and Guilds College of the Imperial College 
of Science and Technology, South Kensington, for the post-graduate research 
under Professor Sir Willis Jackson, F.R.S. He was awarded the Diploma 
of the Imperial College in 1949, and also obtained the M.Sc. (Eng) degree 
from London University for his thesis, ‘Some Properties of Ferromagnetic 
^. Materials at. Centimetre Wavelengths’. 


Joins the Institution 


On his return to India, he joined The Institution of Engineers (India) 

.. as Assistant Secretary (Technical) in 1950. For the first year, he was attached 

to the Central Board of Irrigation and Power in Simla and in New Delhi, 

^in connection with the preparations and arrangements for the four inter- 

` national engineering conferences which were later held in New Delhi in 

January 1951, including the Eleventh Sectional Meeting of the World Power 

Conference. In March 1952, he joined the Headquarters Office. of the 
Institution. in Calcutta. 


т of the Institution 





In 1955 he was made Additional Secretary, and in November 1957, he 
was appointed Secretary of the Institution. Before taking | over as ecretary, 






ү any, ; the 
: ji 2 contacts 
with the continental ational societies in pos whic "were later to 
develop into reciprocal relations. ; ; 








In 1958, Mr. Seshadri, with the then President, Mr. D. PR Cassad, 
attended the Fourth Conference of Engineering Institutions of the British 
Commonwealth in Australia and in New Zeland. In the following year, 
1959, he visited Ceylon with Mr. Cassad and a party of Indian engineers, 
at the invitation of The Institution of Engineers (Ceylon), to inspect engi- 
neering projects in that country. In 1962, he visited the national engineering 
Societies of the United States in New York, and later attended, with the 
then President, Major-General Harkirat Singh, the Sixth Conference of 
Engineering Institutions of the British Commonwealth in Canada. 
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PROF. N. S. GOVINDA Rao, PRESIDENT 1965-66, WITH SHRI B. SESHADRI, 
THE RETIRING SECRETARY 


COME THE INSTITUTION OF ENGINEERS (INDIA) _ 


Leaves the Institution 


When Mr. Seshadri returned to India, perhaps littie was he aware that 
he would return back just 14 short years later. From a position of promi- 
nence and ínfluence, he leaves the Institution but not before he has influ- 
enced and contributed so much to the professional and intellectual develop- 
ment. of the organization, of which he held the administrative reins, in 
several ways. The orientation conceived by him breaking the traditional, 
stagnant pattern of administration, earned for the Institution a pre-eminent 
place not only in the country but among the other professional societies out- 
side it as well. 


Some traits of his character 
His simplicity, gentleness and wisdom together formê a force that was 
to elevate the condition and character of the great body of men who worked 
for him. Не deprecated distinction which kept away all but the previleged 
from acquiring the worthwhile needs of life. He recognized the differing 
abilities of individuals but he felt that each had a right to raise himself 
by his efforts in a free competition of talents. It was he who set to liberalise 
е st iet Calvinistic belief of at least some that beyond the knowledge they 





qm received from their sense, there was more for them to gather by faith and 





3 Through Scholarship, deep understanding and penetrating observation 
| were evident in whatever he did or wrote—be it on education, travel. 
. language, print, or wild life. He spoke the common language, but voicing 
.. progressive ideas and ideals. His devotion for the Institution over-shadowed 
с his personal works. 


Although he had exceptional ability in the organization of ideas for 
presentation, be it at a Council Meeting or on a public platform, before a 
large gathering, he spoke little—for him silence was golden. He was always 
composed and familiar апа at his best with ideas and information. Possibly 
. many cannot say for certain what effect this tall but gentle-scholar with 
“his dedicated purpose had upon his audience. He was convinced that his 
‘duty toward the cause of the Institution's growth lay in how the public 
гапа professional interest were aroused in that cause. Consequently, he 
planned and translated his ideas into print, many of which have now occupied 
favoured position in the much referred columns of other professional 
societies. 





His influence on men, extended beyond the borders of the Institution ; 
his most important achievement however was the way he influenced men 
with a philosophy all his own: “thought and feeling should alter to suit 
new activities without loss of identity with older values and conditions’. 
Although he spent much of his time keeping up with the growth of his 
organization, he still found time for recreation, travel, photography, wild- 
life and reading. He will be recognized by the personal services he rendered 
to the profession and by his untiring and devoted efforts to made the Insti- 
tution a place to rely upon and work with in the welfare of the community. 


Mr. Seshadri has left for settling permanently in Canada. 





S. Govinpa Rao (PRESIDENT 1965-66) AND Suri B. SESHADRI. 


THE RETIRING SECRETARY 


HEADQUARTERS STAFF WITH PROF. N. 





_ 7 








Other points of fact 

Mr. Seshadri joined the Institution as Associate Member in 1953 and 
was transferred to full membership іп 1956. Не was the Editor of the Journal 
and the Bulletin of the Institution till his retirement on December 31, 1965. 
He was the Editor of the "Transactions of the Eleventh Sectional Meeting of 
the World Power Conference’ published in 4 volumes. He was also the 
Editor of the reprinting of the volume entitled ‘General Sir Arthur Cotton— 
His Life and Work’ reprinted by the Institution. Limitations of space will 
not allow the mention of multifarious other publications of the Institution 
of which Mr. Seshadri was also the Editor. 

He was the Secretary, Indian National Committee, World Power Con- 
ference, from 1953 till his retirement in December 1965. Also, he was the 
Secretary, Indian National Committee, World Petroleum Congress, and the 
Secretary of the National Member Organization of the International Federa- 
tion of Automatic Control. 


He was author of over two hundred articles on engineering subjects, 
natural history, and travel in journals, magazines and newspapers in India, 
the United Kingdom and elsewhere. 

He was well-known for his work for wild life conservation in India 
and was reputed as a writer and photographer on wild life. He had photo- 
`. graphed and filmed wild life in Australia, Ceylon, United States and Canada. 
“He has been writing a book on Indian Wild Life proposed to be published 

by Faber & Faber, London. He was Member, Fauna Preservation Society, 


a London; Member, Bombay Natural History Society; and Member, Wild 


Life Preservation Society of India. 


Being an allround sportsman he played tennis, cricket, table-tennis 
and billiards with distinction, including the winning of many. table-tennis 
tournaments in India and England. His other interests were sketching and 
music. 


He was married to Grace Florence Peters in 1948, an American, writer, 
artist and well known as a child educationist during her years in India. 
They are blessed with two boys who are being educated in Canada. 





INSTITUTION NEWS —— 
Presentation of Silver Salver to Shri B. Seshadri, the Retiring Secretary 


Shri B. Seshadri, the retiring Secretary of the Institution was given a 
farewell at Bombay on January 6, 1966. An informal dinner was arranged 
at Ripon Club, Bombay, on this occasion when a silver salver bearing signa- 
tures of the members of the Council was presented to Shri Seshadri as a 
souvenir from the Council members of the Institution in recognition of his 
valuable services to the Institution. The following members from Bombay 
were present on the occasion: Shri B. P. Kapadia, the President-Elect of 
the Institution for the Session 1966-67, Shri K. F. Antia, Shri D. R. Bhise, 
Shri J. G. Bodhe, Prof. P.W. Dharap, Shri V. Y. Kamat, Shri S. G. Laud, Shri 
F. D. Mehta, Shri E. A. Nadirshah (Past-President), Shri К. C; Pandya, Shri Р, 
G. Patankar, Shri N. N. Purandare, Maj. R. P. E. Vazifdar, and Shri M. N. 
Wagle. 
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MEMBERS OF 


SESHADRI BY THE COUNCIL 


THE SILVER SALVER PRESENTED TO SHRI B. 


INSTITUTION, ON His RETIREMENT 


THE 
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Shri Seshadri thanked {һе Institution for this gesture. In the end Shri 
D. В. Bhise the then Chairman of the Bombay Centre, and Member of the 
Council, thanked all the members present and wished Shri Seshadri a very 
prosperous and happy future. 

Glowing tributes were paid to Shri Seshadri by Shri B. P. Kapadia, the 
President-Elect, Shri E. A. Nadirshah, Past-President, and Shri J. G. Bodhe, 
Council member. 


The President's Itinerary 
Arriving at New Delhi from Bombay on March 7, 1966, Shri B. P. 
Kapadia, President, conferred with Dr. K. L. Rao, the Union Minister for 
Irrigation and Power, and also met Sarvashri S. G. 
Barve and Modawal. The next day, he attended 
the Civil Engineering Division Council Meeting 
of the Indian Standards Institution at 10.00 a.m., 
and in the afternoon, took part in the 1.5.1. Annual 
Council Meeting. 


Leaving Delhi by train on 8th evening, Shri 
Kapadia arrived at Jabalpur on March 9, 1966. 
The next day, he spent in meeting the Student 
members and in attending the Annual General 
Meeting of the Madhya Pradesh Centre. The 
President left for Bombay on the 11th. 


Shri Kapadia stayed in Calcutta from March 
25-30. Besides attending to the works of the 
Headquarters, he convened a meeting of the Headquarters Building Com- 
mittee on March 28. The Bengal Centre gave a reception to the President 
on the 29th. 


Shri Kapadia left for Bombay on the 30th. 





LOCAL CENTRE ACTIVITIES 
Mysore Centre 


At the suggestion of Shri S. Nijalingappa, Chief Minister of Mysore, a 
study of the problem of constructing cheap primary schools for rural areas was 
taken up by the Mysore Centre. 


A Seminar was organized in this regard on December 14 and 15, 1965, 
concurrent to the 9th Indian Standards Convention held in Bangalore on 
these days. Maj-Gen. Harkirat Singh, Adviser (Construction), Planning 
Commission, presided over the Seminar and many leading engineers all over 
the country participated in it. The highlights of the discussion were: 


1. Question was raised whether the buildings for the primary schools 
were to be of a temporary nature or of a permanent type. 


2. There were differing opinions about the use of conventional mate- 
rials and prefabricated structures. 


3. Preplanning and mass production of the structural members were 
expressed as desirable. 
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4. Most of the participants expressed themselves in favour of providing 
for modern type of schools with all amenities and study aids. 


5. Cheap constructions were in general discouraged from points of 
safety of the children, and heavy cost of maintenance. 


In the light of the above discussions, the following recommendations 


|. s were made: 


(i) An Advisory Committee be formed consisting of an educationist, 
architect, engineer, builder and the financial advisor, to discuss 
and plan for suitable types of schools to be constructed for the 
various regions suited to the climatic conditions of the regions, 
On a long range basis to meet the requirements of, about 10 to 
15 years, say, а regionwise programme of construction of schools 

vo ov be prepared. 
ар) The Advisory Committee should draw up the standards of space 
TEC and amenities to be provided for the schools, 


d | es (ш) The components of school structures should be standardised, and 
ue manufactured on mass scale to cover the requirements for a 
period of about 15 years. 


(iv) The construction of buildings for the Schools may be either of the 
conventional materials of construction, or prefabricated concrete 
and steel structures, although the latter are preferable in view 
of the cost of production. 





.. (¥) Cheap constructions may be avoided to prevent accidents and ex- 
lensive maintenance. 


(vi) The programme of construction and expansion of schools may be 
phased according to the availability of finance. 


(vii) In places of over crowding for lack of accommodation, the classes 
may be held in shifts so that economy is achieved in outlay on 
construction. 


(viii) A training programme may be arranged for the construction of such 
Schools for the artisans so that the period of construction is 
limited to the standards fixed by the Committee, 





INSTITUTION NOTICES 





DEPOSIT OF SUBSCRIPTION IN THE STATE BANK 
OF INDIA WITH CARDSA & B 


^... Everyday the Headquarters is receiving a large number of card A from 
. | Students with request to acknowledge their payments. For the 

information of all concerned it is notified that the Card A should be 
. | retained with members as a proof of the deposit made by them in the 
| Bank. 
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Hlustrious Profiles 


At the 439th meeting of the Council held in Lucknow in February 1965, 
Prof. ЇЧ. S. Govinda Rao, Past-President, proposed that а committee should 
be formed to publish biographies of eminent Indian engineers. 'The Council 
agreed to the proposal and resolved that these biographies should be 
restricted to engineers who are no longer living. Shri Dildar Husain, Past- 
President and Honorary Life Member, has taken active part in compiling 
these biographies and the book entitled ‘Illustrious Profiles’ is the result of 
his tireless efforts. In this book an attempt has been made to study the 
profiles of some of the distinguished Presidents of the Institution hafling 
from Uttar Pradesh in relation to their concrete environments, physical as 
well as social, thereby presenting the ‘total situation’ of these men of emi- 
nence in engineering. It 1з hoped that this publication will furnish a reward- 
ing study to the students of modern engineering technology in which human 
engineering plays as vital а role as the disciplines which concerns them- 
selves with engineering machines operating for human use—disciplines 
which govern the operation and use of technology indicated by the radar, 
the aircraft, the rockets, submarines, electronic computors and hundred 
others of a similar kind. 


The book is priced at Rs. 400 per copy and orders should be addressed 
to the Assistant Secretary (Technical) in the Headquarters office. 


Use of Fly Ash in Building Industry 

This monograph on ‘Use of Fly Ash in Building Industry’ is the outcome 
of the approval given by the Council of the Institution at its 435th Meeting 
held in Bangalore on May 23, 1964, to a resolution moved by the Chairman 
of the Civil Engineering Division. 

The contents of this monograph highlighting the features of the highly 
versatile building materlal, Ну ash—an industrial waste produced in profu- 
sion in the thermal stations of India and difficult of disposal as produced— 
which was the subject of investigations by a research team at the Central 
Building Research Institute, Roorkee, was approved by the Council for pub- 
lication in its present form. 

The cost of the monograph is Rs. 5.00 and orders may be addressed to 
the Assistant Secretary (Technical) at the Headquarters office. 


FORTHCOMING CONFERENCES 
28th World Congress for Housing and Planning, Tokyo, May 8-14, 1966 


'The 28th World Congress for Housing and Planning will be held in Tokyo, 
Japan, from May 8 to 14, 1966. The objects of the Congress are: (i) Urban 
Transportation and Urban Pattern, and (і) Housing Standards for Low and 
Lowest Income Groups in Relation to the National Level or Economic and 
Social Development. The first object includes a discussion of the evolution 
of transportation needs and systems in the 20th century, the influence of 
present urban transportations systems on the shaping of the urban pattern, 
and of future transportation systems as a positive factor in the realization of 
a well-organized urban pattern. The second.object includes a discussion of 
the main economic and social characteristics of the low income groups 
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covered, a description of the present housing standards for these groups and 
identification of deficiencies in these present standards; the expected future 
development of these low-income groups, and possible changes in their 
housing standards in the light of the expected development of the national 
economy, of social conditions and of physical and technical possibilities, 

An International Exhibition on Urban Renewal will be opened on May 
13, 1966. Several post-Congress tours will also be arranged. 

Further details can be obtained from the International Federation for 
Housing and Planning, 43 Wassenaarseweg, The Hague, Netherlands. 


IMERO Symposium on Microwave Measurement’, Budapest, 
October 12-14, 1966 

The Hungarian Member Organization of IMEKO, the Scientific Society 
for Measurement and Automation, will organise a Symposium on ‘Microwave 
Measurement 'in Budapest from October 12 to 14, 1966. Prospective authors 
wishing to contribute papers for presentation at the Symposium should 
forward a summary in triplicate by April 30, 1966, to the Organising 
Committee. 

Further particulars can be obtained from the Organising Committee of 
the IMEKO Symposium on Microwave Measurement, P.O.B. 457, Budapest, 
Hungary. 


Ninth Automation and Instrumentation Conferenoe and Exhibition, 
Milan, November 10-25, 1966 


The Ninth Automation and Instrumentation Conference and Exhibition 
will be held in Milan, Italy, from November 19 to 25, 1966. The Conference 
will be held in four Sessions: (i) Theory-automatic Control theory, switching 
theory, and general programing methods and theory of languages; (il) Com- 
ponents, Instrumentation, Devices—electronic techniques, pneumatic and 
oleopneumatic devices, telemetering and telecontrol systems, and informa- 
tion processing systems; (iii)  Applieations—energy production and 
transmission, mechanical processes, chemical processes, thermal process and 
iron working processes, and (iv) The Automation and Its Economic and 
Organizational Impact on Management. Papers are invited on these subjects. 

Further details can be obtained from FAST, Federazione Delle Asso- 
ciazioni Scientifiche e Techniche, P. le R. Morandi 2, Milano, Italy. 


Second International Conference on the Structural Design of 
Asphalt Pavements, Ann Arbor, August 7-11, 1967 

The Second International Conference on the Structural Design of 
Asphalt Pavements will be held at the University of Michigan, Ann Arbor, 
Michigan, U.S.A. As with the First International Conference in 1962, the 
Department of Civil Engineering of the U-M College of Engineering is 
sponsoring the 1967 Conference in cooperation with The Asphalt Institute, 
U.S.A, and the University Extension Service. Seven internationally known 
authoritles on highway research and technology have been appointed session 
chairmen of the second Conference. 


Further information can be obtained from Prof. W. S. Housel, P.O. Box 
619, Ann Arbor, Michigan, U.S.A. 
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NAMES OF SUCCESSFUL CANDIDATES IN THE STUDENTSHIP AND 
ASSOCIATE MEMBERSHIP EXAMINATIONS HELD IN NOVEMBER 1965 


The following candidates have been declared to have passed the Studentship 
and Associate Membership Examinations held in November 1965. 


STUDENTSHIP EXAMINATION 


Name of Candidate 


B. Singh 
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Roll No. 


St. 
St. 
St. 
St. 
St. 
st 
St. 
St. 


509 
514 


Name of candidate 


K. Govinda Rajan 
С. Nethaji 

T. S. Kannan 

J. Prabhaker 

M. К. Balasubramaniam 
К. Ramamurthi 

V. Raman 

B. H. Suresh Pa 
K. C. Subbaiah 

P. К. Krishnan 

N. Natarajan 
Karnal Singh 

S. K. Kaushal 

R. S. Bhide 

K. K. H. Gulhati 
Sandip Bhattacharya 
M. Thomaskoshy 

R. V. V. R. Rao 


ASSOCIATE MEMBERSHIP EXAMINATION—SECTION А 
(Existing Scheme) 
(Read A after each Roll No.) 


Name of candidate 


Gopal Sitaram Jogalekar 
Ram Swarup Rawat 

Ram Gopal Kaushik 
Jyot! Swaroop Saluja 
Harish Chandra Varshney 
Gunavant Bababhai Shah 
М. К, Desai 

М. C. Sanghavi 

S. К. Ayyangar Srinivasan 
S. Muthukumarasamy 

H. S, Manjunatha 

Y. K. Swarnalingam 

C. N. Parthasarathy 
Seshan Srinivasan 

M. K. Narasimhan 

А. V. Rama Murthy 

К. B, Singh 

R. Somavarma 

R. N. Iyengar 

Т. P. Unni Krishnan 


Rol! No. 


114 
115 
117 
122 
127 
135 
138 
140 
143 
145 
154 
166 
167 
168 
173 
176 
«80 
182 
194 
195 


Name of candidate 


G. Ramachandra Rao 
Kadaba Aswathanarayana 
Bettada Vasudevachar 

D. К. Ganapathy 

S. Nagaraja 

R. Ramanathan 

Naganatha Ramamoorthy 
V. Gopalan 

Doddavaram Narayana Hao 
Baradhalwar Balaraman 
Brahmachari Goutaman 

А. К. Khubchand Rajwani 
B. S. Tandel 

S. S. Mukherjee 

S. S. Sarode 

Nanik U. Agnani 

S. N. Khandelwal 

Padmakar Hajaram Ketkar 
Basudeo Sinha 

Parmanand Sinha 
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ASSOCIATE MEMBERSHIP EXAMINATION—SECTION A—contd. 


Roll No. 


Name of candidate 


K. B. Mukherjee 
Sadanand Prasad Sinha 
Amir АЦ 

Kewal Krishan Singhi 
Rakesh Srivastava 

Jagat Singh Tyagi 
Mahesh K. Rath! 

8. N. Patil 

Angara Venkata Rao 
Om Parkash Nanda 

N. C. B. К. R. Gupta 
Harl Shanker Sharma 
P. V. Sarma 

S. C. Manchanda 

R. К. Dhoble 

M. P, Lazar 

Gulab Singh 

D. C. Garg 

S. S, Choubey 

Nand Kishore 

Amarpal Singh 
Manmohan Krishan 

K. N, Vishwakarma 

К. С. Jain 

L. K. Murty 

G. P. Bichpuria 

Mahesh Chandra Aliren 
5. А, Srivastava 

Ham Prakash 

M, Balakrishhna Murty 
T. V. S. S. Sankararao 
Tara Singh 

Sudershan Lal Bajaj 

C, Lakshman Rao 

V. 8. Kulkarni 

V. 8. Sastry 

J. K, Sama 

A. Rabindranathan Nayar 
К. М. Ramachandran 
Namdev Shivaji Arde 
T. 8, Srinivasan 
Pitambar Premchand Bhatia 
Arvind Vishnu Kathavace 
Bhalchandra Vasudeo Date 
Mohan Purushottam Wagle 
К. Р, Paul 

М. К. Mitra 

Inder]it Singh Kundra 
Shamarao Balavant Ра 
Gustad Meherwanji Irani 
Р. J, Karkhanis 


Roll No. 


Name of candidate 


Dayananda Baliga 
Chandra Prakash Saxena 
Nitai Chandra De 
Panambur Balakrishna Rao 
Shashikant Pitamber Desai 
G. K. Somnath Iyer 
Mohindar Singh 

М. D. Shroff 

K. P. S, Unni 
Ramaswami Sankaran 

N. Р. Raisinghani 
Ramesh Shankar Pradhan 
John Francis Pharel 
Arvind Manilal Parekh 
V. 8. Amarnath 
Narayanaswamy Srinivasan 
N. K, Makhijani 

Gobinda Chandra Mondal 
S. R. Bandopadhyaya 
Surya Kumar Thakkar 
Susanta Sarkar 

Dilip Kumar Bhattacharjee 
Subrata Basu 

Mihir Kanti Acharyya 
Satyabrata Dass 

Tridibesh Sarkar 

D. К. Dey 

Anil Kumar Banerjee 
Susil Kumar Basu 
Sasankasekhar Dasgupta 
Priyabrata Neogi 

Subir Kumar Basu Thakur 
Kalyan Brata Roy 
Biswanath Ray 

Biswanath Mukherjee 

P. P. Varghese 

Prosanto Kumar Sinha 
Naru Gopal Mukhopadhyay 
Manindra Kumar Bhadra 
S. K. Datta 

P. V, Parthasarathy 
Ramendra Narayan Deb 
Hari Bhusan Dutta 

Sakti Kumar Ghosh 

Subir Kumar Majumder 
Shyamal Kanta Pramanik 
Rebot! Ranjan Roy 

Samir Kumar Goswami 
Rathindra Nath Ghoshal 
Premamoy Sen Gupta 
Chinmoy Dutt Choudhuri 
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ASSOCIATE MEMBERSHIP EXAMINATION—SECTION A—contd. 


Roll No. 


Name of candidate 


Sanat Kumar Sen 
Amal Kanti Sarker 
Ramapati Sengupta 
Nikhil Kumar Banerjee 
Jahar Lal Ganguli 

8. Mitra 

Dinabandhu Sirker 
Jagat Bandhu Das 
Chittaranjan Majee 
Santi Ranjan Biswas 
Afit Kumar Bhattacharyya 
U. K. Sinha 

Ajit Kumar Mohalanobis 
Sunil Kumar Roy 
Shyamal Kumar Ghosh 
Samar Sen 

Н. Tapadar 

Т. V. Venugopalan 

Н, К. Chatterjee 
Krishan Chand 

Avtar Krishan Anand 
Manohar Lal Punyani 
Rajinder Singh 

Ved Parkash Dhiman 
Kabuljit Singh Thandi 


Gian Singh 

Jagadish Chandra Katyal 
Mohinder Singh Sandhu 
Ram Murti Sharma 

М. Р. Chacko 

Р. К. Chakrabarty 
Chander Parkash Taneja 
Jagmohan Singh 

С. Ramalingam 

Tirlochan Singh 

R. H. Teckchandani 
Jaswant Rai Balauja 
Rajinder Singh Sethi 
Harjit Singh 

Jainti Parshad 

Ram Lal Maiderata 
Jyotirmoy Das 
Rajeshwar Nath Dhawan 


Roll No. 


717 
787 
793 
795 
808 
812 
813 
824 
825 
832 
835 


Name of candidate 


A. B. Kanerl 

Tara Chand 

Prem Datt Parashar 
Vinod Puri 

Prem Parkash Mehta 
Gurbux Singh 

Ram Pal Singh Panwar 
Bhagwan Dass Bhutani 
Krishan Lal 

B. Channakeshva Swamy 
Harish Chander Khaneja 
Melu Ram Singla 
Subhash Chander Khera 
Bharat Bhooshan 

Sunder Shyam 

Sukanpal Singh Verma 
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Suresh Chandra Chaturvedi 


Kuldip Singh Virdee 
Jitendra Mohan Varma 
Kailash Nath Mushran 
Jagdish Prasad Gupta 
Amar Singh Soni 

Ranveer Singh Kachhwah 


Satya Paul Rawal 

Jahar Singh Verma 
Shyam Narayan 

Agia Singh Saini 

T. Banarjee 

Kamala Kanta Supakar 
Jegnipada Ваідуа 

Subir Kumar Ghosh 
Atin Kumar Bhattacharjee 
8. С. Das Gupta 

Ved Prakash 

К. Р. Matwani 

Arun Kanti Ghosh 

R. Singh 

Subhas Chandra Basu Roy 
Р. Sankaranaryanan 

V. D. Ravikumar 
Nirmal Kumar Dutta 

G. C. Lal Khurana 
Mahesh Chandra Garg 
Kottachery Karunakaran 


Narra Lenin 


8 
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ASSOCIATE MEMBERSHIP EXAMINATION—SECTION A—contd. 


Roll No. 


1048 
1048 
1050 
1056 
1082 
1061 
1070 


1072, 


1081 


1088 
1093 
1102 
1109 
1114 
1120 
1128 
1132 
1133 
1137 
1158 
1170 
1178 
1184 
1181 
1194 
1195 
1202 
1203 
1208 
1218 
1222 
1224 
1226 
1241 
1243 
1248 
1249 
1255 
1257 
1258 


Name of candidate 


К. Suryanarayana 

К. V. B, Satya Rama Prasad 
Harl Shanker Aggrawal 
Ram Chander Abbaraju 
Malyala Panduranga Rao 
Konda Pitchi Reddy 
Vishwanath Chowdekar 

C. Parameshwara Rao 
Ramanujam Rengamoni 
M. Balwantrao Joshi 
Moturu Butchibabaiah 

М. V. Gopalachary 
Yerraguntla Venkata Swamy 
P. S. Somayajulu 
Kondragunta Subbaramaiah 
Ravi Dutt Datta 7 

Prem Prakash Srivastava 
Sadhu Singh 

у. R., Daithankar 

Somendra Prasad Saxena 
Ramesh Chandra Srivastava 
Shiv Shanker Goel 

V. B. Bhatla 

Ramesh Chandra Bansal 
Narendra Ram Anand 

Вг.) Behari Lal Saxena 
Jagbir Singh 

Raghuvansh Narain Mathur 
J. L. Ramachandani 
Jammula Padmanabham 
Brijesh Mohan 

D. K. Ghosh Dastidar 

P. А. Chacko 

Padma Charana Panda 
Indra Bhan Prasad 

Sampat Raj Mathur 
Basanti Lal Surana 

T. C. Goverdhanji Goldsmith 
Gurbux Singh 

8: K, Vyas 

Banshi Lal Panwar 

Shiv Lal Borana 

L R. Krishnam На 
Sudhangshu Bhushan Gon 


Bhanu Pratap Srivastava 


Rol No. 


1311 
1314 
1322 
1323 
1333 
1338 
1341 
1344 
1348 
1347 
1351 
1353 
1854 
1356 
1363 
1367 
1372 
1376 
1877 
1383 


Name of candidate 


Hari Dev Vaid 

Hari Mohan Srivastava 
Tarun Kumar Gupta 
Vidya Prakash Chawla 
Satya Narain Singh 

К. С. Balani 

Thakur Das Daryana 
Dinendra Kumar Banerji 
Joginder Singh Bedi 
Hari Shankar Jha 

О. Р. Rastogi 

Dharam Vir 

Krishan Chander 
Krishna Kumar Agrawal 
Dilip Kumar Pain 
Virendra Singh Khare 
Inderjit Malhotra 

D. Chandra 

Javed Bahadur Singh 


Himanshu Mohan Baranwal 
Prem Sagar Chopra 

Ram Sewak 

8. Т. Narayanan 

Doulat Santumal Kishinani 
Indu Swarup Dikshit 
Manash Kumar Moltra 
Satya Deo Pandey 

Madan Lal Batra 

Iqbal Singh 

Mohinder Singh Mand 
Sirvender Singh Oberoi 
Hira Lal Sharma 


К. Parthasarathy 

М. В. Shelvanarayanan 

8. Venkatesan 

T. Munuswami Subramaniam 
Arumugam Krishnaswaml 
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ASSOCIATE MEMBERSHIP EXAMINATION—SECTION A—contd. 


Roll No. 


1478 
1478 
1489 
1498 
1501 
1503 
1514 
1517 
1520 
1521 
1524 
1537 
1539 
1544 
1645 
1559 
1582 
1584 
1593 
1602 
1606 
1611 
1612 
1622 
1628 
1631 
1642 
1646 
1660 
1672 
1611 
1679 
1686 
1687 
1697 
1704 
1706 
1729 
1780 
1731 
1733 


о о b н 


Маше о? сапа!даїе Roll No. Name of candidate 
J. A. D, Patta George 1742 Jagannath Mahadeo Pabale 
T. T. Gopalakrishnan 1751 G. N. Seshadri 
B. Bhattacharyya - 1757 Anant Lal 
D. Sethuraman 17681 М. M. Rao 
Srinivasa Sourirajan 1766 Radha Raman Prasad 
P. V. B. Satya Dhanapathi 1769 Shyamal Kumar Chatterjee 
T. Ramanuja Krishnaswami 1777 Amar Singh 
S. Kalyana Sundaram 1778 A. N. Bhargava 
Subal Basak 1781 Sarbendra Kumar 
Diwakar Balkrishna Tole 1783 Kuljas Lal 
Dada Pundilkrao Dhatrak 1795 Y. R. K. Kashyap 
Rajendra Prasad Dobhal 1800 Subhash Chandra Mittal 
Arun Govind Namjoshí 1810 Brajabandhu Rath 
L N. Chauksey 1818 С. R. Mukhopadhyay 
Natesa Nanjayyan 1822 A. S. Satheesan 
V. Gopalakrishnan 1828 M. М. Halder 
Tarsem Chand Chopra 1831 A. K. Chaudhuri 
Gurmit S.ngh Saini 1834 Sukomal Chandra Dutta 
M, Singh 1835 Pradip Chandra Banerjee 
Kirpal Singh 1838 Kewal Krishen Kotwal 
Gian Singh Jaswal 1842 A. Narayanan Kutty 
Priya Ranjan Mishra 1843 P. M. Zachariah 
P. C. Srivastava 1859 N. Vaidyanathan 
Sla E фк ied Pisis 1862 I. S. Vivekanandan 

w 
Behara Chinna Venkata Rao $n Ta iin nisal 
Shree Ram Singh unju Kunju Kutty 
1873 K. B. Varma 


Birendra Kishore Prasad 
Sant Kumar Chaubay 

G. V. Kulkarni 

5. Rajagopalan 

G. Chandrasekaran 
Ratnakar Shankar Diwane 


1884 N. S, Р. R. К. Rao Pantulu 
1886 P. V. Ramana 

1893 Konda Venkata Reddy 

1896 A. Krishnaji 

1897 M. V. Subrahmanyam 


Vasant Hari Gholap 1901 Medepall Venkata Ramana 
V. Ramaswamy 1902 С. G. Krishna Murty 
Madhusudan Waman Dabak 1905 B. V. Narasinga Rao 
Krishnandra Pal Gupta 1907 Т. Suryaprakasa Rao 

D. D. Kajale 1810 B. R. Murty 

C. G. Abraham 1911 P. М. Murthy 

V. K. Kulkarni 1916 КогіреПа Rama Rao 

Raj Pal Malhotra 1919 Shyam Sundar Basak 


ASSOCIATE MEMBERSHIP EXAMINATION—SECTION B 


(Existing Scheme) 
(Read B after each Roll No.) 
Harendra Kumar Garg 10 В. 8. Anantha 
Sadanand Shankar Joshi 14 R, Sampath Kumar 
Devendra Pal Singh Sengar 19 Е. N. Shiva Shankara Rao 
М. М. АЦ 21 К. У. Venkata Бао 
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ASSOCIATE MEMBERSHIP EXAMINATION—SECTION B—contd. 


Roll No. 


Name of candidate 


Raj Kumar 

Seetharamiah Nagabhushaná 
M. Chandrashekar 
Srinivasa Rangarajan 

Ravi Kondaish 

Moduga Narasimhulu 
Ramachandra Guptha 
Thassian George 

M. M. Reddy 

C. P. Haran 

R. R. Parikh 

Abdul Hameed Abdur Razzaq 
Pitambar Choudhary 

Y. K. Rao 

C. S. V. Rao 

Surendra Nath Mehrotra , 
Jai Gopal 

Amar Jit Singh Rana 
Desh Prakash Gupta 

8. S. Sahajwani 

N. N. Neelakandan 

K. G. Joshi 

Vithal Jagannathrao Joshi 
5. R. Deshpande 

Ashok Hari Damle 

Kishor Shantaram Tamhane 
Damodar Anant Gadre 

B. D. Desai 

Anad Narsingh Gersappa 
Sharad Parshuram Date 
Vasudeo Vinayak Lele 

T. V. Balasubramanian 

M. 8. Dutta 

G. P. Singh . 

Mulk Raj Chawla 

8 D. Shastri 

P. V. Mehta 

P. George Easawa 

S. K. Roy 

Saro] Kumar Mitra 
Bhegwan Durgdas Motwanl 
N. R. Bose Roy Chowdhury 
K. C. Bhattacharyya 
Rajendra Kumar Tandon 
Asok Majumdar 

Amal Kumar Haldar 
Bhola Nath Ghashal 

8. C. Gangopadhyay 

Ajit Kumar Gupta 

Kusal Kumar Мапа! 

Anil Kumar Hajra 


Roli No. 


111 
113 


Name of candidate 


Sat Pal Verma 
Mohinder Singh Kalle 


. K. 8. Dhiya 


Upendra Nath Dixit 
Santosh Kumar Panigrahi 
Gedda Satyanarayana 

G. B. Bansal 


Vishwamber Nathh Batra 
Padam Lal Narula' 
Krishan Lal Batra 
Rajinder Dutt Sharma 
Prem Chand 

Harjit Singh 

Prithvi Raj Malhotra 
Anand Behari Tyagi 
Gurubaksh Singh Chawala 
М. 8. Tyagi 

Rameshwar Prasad Rastogi 
Mool Ram Das Gupta 
Mrinal Kanti Ghose 

С. К. Puttu Rao 

Surabhi Satya Murty 
Kammela Venkateswarlu 

P. Esanadev 

Т. V. Venkata Satyanarayana 
К. В. Kosnam 

N. W. Christopher 

P. A. Venkatanarayana 
Peddi Sudershan 

J. Venkatasubbaiah 
Bangram Vithal 

Madivada Raghavaiah 

Bal Mukand Garg 

Subir Kumar Ray i 
Kapildeo Narayan Sharma 
М. K. Nilange 

N. R. Rangachary m 
Raj Kishore Srivastava ` 
Rabinder Singh 

Shri Nivas Sharma 
Matwar Singh 

Kanwal Singh 

Sharan Kumar Gupta 
Virendra Kumar Sabherwal 
Gurdev Singh Hans 
Bhava Nath Avasthi 
Sohanjit Singh Athwal 

V. Ramamohana Rao 


BULLETIN 


65 


ASSOCIATE MEMBERSHIP EXAMINATION—SECTION B—contd. 


Holl No. 


223 
224 
226 
227 
228 
232 
236 
237 


Name of candidate 


Н. Madhava Rau 

Вагата Lakshminarayanan 
Natarajapillai Subromoni 
K. V. Krishnam Raju 
Arunachalam Kuppuswamy 
Challa Venkata Siva Reddy 
Boggana Hanumantha Reddy 
Dasari Madhava Rao 
Murari Venkata Rao 

С. Subbukrishnan 

Mukhtar Singh Randhawa 
Ramesh Chandra Sinha 
Sarjug Thakur 

Satish Narain Misra 
Arvind Bhagwant Patil 

Ү. Bala Krishna Rao 

С. R. Narayanan 

R. P. Srivastava 


Roll No. 


278 
279 
280 
281 


309 


Name of candidate 


Prem Raj Singh 
Devendra Sharma 

Amar Pal Jayant 

Ved Prakash Varshney 
Chandramani Behara 

А, Sasidharan , 

G. Brahmaji Rao 

Kuldip Singh 

G. Gopalakrishna Pillai 
K. Vijayakumar 

S. Ramachandran 

A. Ananthanarayanan 
Itokala Sivaramabrahmam 
Padavala Bhavanarayana 
A. Radhakrishna Moorthy 
K. Radha Krishna Murty 
Perulla Ramachandra Rao 


ASSOCIATE MEMBERSHIP EXAMINATION—SECTION A 
(New Scheme) 


(Read NA after each Roll No.) 


Name of candidate 


A. Р. Panjabi 

О. Р. Bansal 

R. L. Gupta 

J. T. Ghunakikar 

К. L. Ganguly 

K. J. Rao 

K. S. Udaya Shankar 
К. R. Anantharaman 
М. М. Krishna Murthy 
Merugu Rajamouli 

U. Krishnamurthy 

B. R. Nagaprasanna 
B. Krishnatah 


K. Swaminathan 

К. Subbarayadu 

К. Parameshwara Tunga 
Jasti Vishnu Prasada Rao 
Narayanaswamy Jayaraman 
С. R, Murty 

T. Narayana Swamy 

P. N. Doraiswamy 

H. S, Kumar 

Е. H. Nagaraja Rao 

B. Janardhanayya 


Roll No. 


Name of candidate 


S. Malllkeswaran 

A. J. Virupakshalah 

T. V. Balasubramanian 
D. Chandrasekharan 
Srinivasan Ramaswami 
S. N. Narasimha Murthy 
P. Parameshwara Herle 
Ved Ram Gupta 

8. К. Mazumdar 

Н. L, Minocha 

Satyam Kundula 

U. К. Chowdhary 
Sukhdev Singh Walia 
Prithvi Raj Pathak 
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ASSOCIATE MEMBERSHIP EXAMINATION—SECTION A—contd. 


Roll No. 


1405 
1438 
1451 
1405 
1474 
1481 
1484 
1503 
1544 
1598 
1600 
1610 
1653 
1677 
1683 
1707 
1732 
1745 
1746 
1805 
1813 
1832 
1841 
1843 
1882 
1899 
2009 
2038 
2057 
2065 
2095 
2096 
> 2101 
2145 
2219 
2230 
2239 
2259 


Name of candidate 


K. Vally 

E. S. Sivaramakrishnan 
Suresh Krishna Ponkshe 
K. T. Ahuja 

V. B. Nibandhe 

V. P, Balwatkar 

P. T. Raju 

Himesh Harinand Mehta 
8, V. Joshi 

М. 8. Govindarajan 

В. S. Amrite 

P. Parshottam 

Pradip Sen Gupta 
Narendra Nath Haoladar 
D:pak Kumar Basak 
Trannath Bandyopadhyay 
8. К. Chattopadhyay 

М. D. Сһагриге 

К. К, Datta 

Vijai Chandra Singh 

Р, К. Devasahayam Lee 
А. К. Ganguly 

D. М. Bagchi 

Asok Ranjan Guha 
Lokesh Ranjan Sanyal 
8. К. Pal А 

Атап Kumar Раш 

Dwip Narayan Pandey 
Pranab Kumar Hay 
Ranjit Maji 

Arup Kumar Mitra 

A. K Das 


Dwljendra Chandra Das 
Sunfl Kumar Bit 

J. C. Sood 

Sushanta Kumar Roy - 
S. K, Arora 

Srikumar Mukhopadhyay 


Rall No. 


Name of candidate 


Panchanan Mishra 
&mriti Kumar De 
Shiva Pratap Singh 

R. C. Sharma 

G. Singh 

Darshan Singh 

D. P. Gheer 

O. Kumar 

Krishan Lal Aggarwal 
Ram Nath Gupta 

Sita Ram 

B. Harjit Singh 

Amrit Lal Aggarwal 

С. Р. Mahajan 

К. S. ОШ 

Krishen Lal Wariku 
Sant Parkash 

D. Dash 

Natabar Sahu 

N. B. Mohanty 
Gurudeb Garanaik 

U. Sahu 

Narayan Prasad Nayak 
Purushottam Lal Jagota 
Raghu Vansh Roy Sikka 
R. D. Gupta 

І C. Gupta 

А. К. Talwar 

Autar Krishen Kharanchi 
Jang Bahadur Singh 
Virender Nath Katyal 
Krishan Kumar Bahal 
Surender Pal Singh 
Balwan Singh Hooda 


‘Narender Kumar Atri 
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ASSOCIATE MEMBERSHIP EXAMINATION--SECTION A—conid. 


Roll No. 


3965 
3994 
4102 
4104 
4146 
4157 
4174 
4176 
4184 
4191 


Name of candidate 


P. K. Jain 

Yash Pal Kakar 

Prem Chandra Gupta 
M. L. Raina 

Kanya La] Bhatla 
Bharat Bhushan 
Harbhajan Singh Bawa 
Н. К. Malhotra 
Rajendra Prakash 
Mahendra Kumar Tandon 
А. К. Panjanani 
Manoranjan Datta 
Amalendu Banerjee 
Ram Prasad Mukherjee 
A. D. Adhikary 

Р. С. Rakshit 

Nihar Ranjan Chatterjee 
Jyotirnoy Mazumdar 
Hirak Das 

B. Pal 

B. C. Chakraborty 

8. K. Das Gupta 

С, C. Namapararadder 
Vasant Gundo Wadappi 
N. G. Maltye 

M. R. Gupta 

M. Nagendrayya 

Yedla Raghava Reddy 
K. Y. Krishna Rao 
Narain Singh 

S. Balakrishna Rao 

A. S. Rajanandan 
Nathu Ram Lath 

К. Gajapathy 

M. Satyanarayana 

V, S, Dwarakanath 

С. Rajanarsu 

Gudela Nageswara Hao 
Сайдаш Aflaiah 

M. Karimuddin 

R. Ramdas 

V. К. Aurangabadkar 
Marneni Venkateswara Hao 
Musipatla Prabhaker 
К. 8. Jain 

Chokh Raj 

D. W. Golant 

М. Gupta 

Sharwan Lal Soni 
Mahesh Chandra Mathur 
V. P. Srivastava 


Roll No. 


5192 
5213 
5274 
5292 
5293 
5315 
5317 
5321 
5325 
5335 
5341 
5342 


Name of candidate 


V. B. Agarwal 

F. C. Pachauri 

Suresh Naraln Agarwal 
Shyam Sunder Batra 
Hem Raj Pallwal 

R. L. Pol 

Arunachalam Hariharan 
N. B. Patil 

Birendra Nath Karmakar 
H. Agrawal 


Abu Basbar 

G. K. Sharma 

Dharam Mir Manik 
Amreek Singh 

J. K. Bhankdhar 

Chuni Lal 

Devendra Prakash 

R. N. Srivastava 

Pranab K. Mukerji 
Gwalı Charan 

Indra Kumar Relan 
Ram Narain Ojha 

Ram Narain Sharma 
Hari Ballabh - 

Alam Chand Biswas 
Jagdish Chandra Dhondlyal 
Ravi Prakash Srivastava 
Subhash Chander Behal 
А. Nath 

D. 8. Parihar 

Megh На] 

D. M. Pradyumna 

Н. 8. Khare 

Jasbir Singh Virk 

T. H. Siddiqui 

L. С. Jaiswal 


Brijendra Kumar Agrawal 
L. C. Wadhwa 
L. C. Bhattacharya 
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ASSOCIATE MEMBERSHIP EXAMINATION—SECTION A-—contd. 


Roll No. 


6102 
6108 
6245 
6317 
6365 
6448 
6476 
6478 
6481 
6512 


Name of candidate 


Bihari Hai 

Mohd, Ishaq Khan 
Shri Krishna Agarwal 
Narsingh Dass Aggarwal 
Charanjit Singh 

V, Shenbagarajan 

P. Mohanadoss 
Sudarsan Swain 

R. M. Mahapatra 
Mudayll Babu Joseph 
P. 8. Ramaswamy 

S. К. Das 

Artatran Panda 

B, Ghadai 

A. Yesudian 

Khub Singh Rajput 
Chungath Thambi Simon 
P. A. Balasubramanian 
N, Bhooshana Kadamba 
Pradosh Kumar Kar 
Niranjan Rautaray 
Venkatarama Subramanyam 
М. 8. Viswanathan 


Roll No. 


6925 
6936 
6846 
6861 
6967 
6871 
6980 
6983 
6986 
7000 
7018 
7046 
7048 
7052 
7084 
7114 
7115 
7132 
7133 
7141 
7142 
7146 
7151 
7154 
7178 
7184 
7251 
7283 
7291 
7359 
7369 
7370 
7384 
7410 
7471 
7474 
7553 
7561 
7051 


TT: 


T709 
7144 
7803 
7863 
7877 
7880 
7895 


Name of candidate 


Saurendra Narayan Misra 
8. G. Dixit 

Vishnu Govind Patki 
Nagamanickam Srinivasan 
К. 8. Soundararajan 

N. A. Mahalingam 

B. Venkataraman 

Perumal Ramaswamy 

T. Veerabahu Murugesan 
8. Thamizharasan 
Thadimeti Sarveswara Rao 


Khushal Singh 
Mahabir Parsad Mittal 
Vasudev Mittal 
Harjinder Singh 
Surrinder Kumar Chopra 
K, N. Kainth 

M. P. Aggarwal 

Shiva Kumar Verma 
К. В. Bhandari 

Р. Singh 

J. D. Кһагсһе 
Madhukar Vishwanath Sant 
R, Т. Bhakare 

C. Vinayak Ghodke 

8. Ramachandra 

8. B. Chopade 

M. Padmanabha Rao 
M. V. Anvekar 
Rabinder Kumar 

Om Prakash Мага!п 
Budhu Ram 

Dharam Pal Ghai 

А. C. Pal 

Bidya Мапа Singh 

D. L. Mahto 
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ASSOCIATE MEMBERSHIP EXAMINATION—SECTION A-—contd. 


7966 
7988 
7989 
8015 
8028 
8032 
8044 
8092 
8095 
8126 
8159 
8272 
8286 
8313 


Roll No. 


Ashok Kumar Biswas 
Jagdish Chandra Thukral 
R. Singh 

Sukmal Chand Jain 
Kallash Chand Gupta 
G. K, Maithel 

Mulk Raj Soneja 

J. 8, Malhotra 

K. B. Kashyap 

S. К. Jain 

K. C. Pati 

Pabitra Bhushan Saha 
K, R. Sundaralingam 
Jawahar Lal Raina 


Mohan Ji Dhar 

C. М. G. К. Pillai 
Daniel Koshy 

C. Unnikrishnan 

P. К. Saseedharan 
K. P. N. Nair 

V. L. Thomas 

R. S. Nalr 

С. C. Sanyasi Naldu 
С. Veerraju 

С. К. Rao 

M. Uma Maheswara Rao 
S. Chakraborty 
Shiva Prakash Vatsa 


ASSOCIATE MEMBERSHIP EXAMINATION—SECTION B 
(New Scheme) 
(Read NB after each Roll No.) 


Name of candidate 
Civil 


Ram Krishha Rastogi 

P. K. Bhatta 

M. Purushottama 
Badrinath Kangovi 

B. S. Rangappa 

К. Loganathan 

K. T, Srinivasan T: 
D. K, B, P. Jamadagni 
D. R. Naidu 

G. P. Bhargava 

Н. M. Joshi 

Y. N. Somasekhara Hao 
Dattatraya Shriram Gadre 
Р, С. Sarcar 
Thiruvengadatha Narayanan 
М. С. Mukherjee 

Subodh Kumar Basu 

M. M. Guln 

Р.К. Chakravorty 

Panna Lal Nag 

Ram Partap Sharma 
Harmohinder Singh Chadha 
Subhas Chander 

K, Sahu 

B. Jena 

Nrusinha Charan Khuntia 
Bipin Bihari Swain 

D. Mishra 


Roll No. 


845 
361 
366 
369 
375 


Name of candidate 


Krishna Pal Singh 

C. 8. Mehta 

R. 8. Lachhiramani 

S. К. Awasthy 

Prem Chand Srivastava 
Hardit Singh 

Kishin Ranjhomal Bakhru 
Manmohan Rai Mehta 
М. С. Gupta 

Gobind Ram 

К. L. Кариг 

Vijay Kumar Bansal 
Sher Singh Ghai 

Н. Р. Gupta 

Jagjit Singh 

Trilok Singh 

Lakshmi Narain Kukreja 
Bodh Raj Gupta 

G. К. Kapur 

С. D. Hingorani 
Triloki Nath Bhatnagar 
Inder Lal Ahuja 

Roop Kishore 

I. S. Mehta 
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ASSOCIATE MEMBERSHIP EXAMINATION—SECTION B—contd. 


Name of candidate 


Ved Mittra Mohla 
В. 8. Tomar 

Surinder Kumar Thapar 
Sudershan Lal Bathaja 
Surinder Mohan Sehgal 
Pari Lal 

Ashok Kumar Mehta 
Rajendra Kumar Tyagi 
Bimlesh Kumar Goel 
Jagan Nath Garg 

M. І. Doda - 

Ashok Bhagia d 
S. Nath 

Tirath Raj 

Bal Krishna Chopra 
Jagadish Kumar Goel 
Narendra Mohan 
Girish Chandra Garg 
Shiam Lal 

H. C. Das 

G. G. Broxobasi 

V. 8. Englneer 

H, 8 Subba Rao 
Vegesna Ramakrishnam Raju 
Bapanapalli Venugopal 
М. Venkat Raju 

С. V, Raghavacharyulu 
Satya Pal Arya Р 
Tarakanta Panda 

Deo Kishan Joshi 

P. R. Bora 

Roshan Lal Depura 
Sibadas Pramanik 


Ram Chandra Srivastava 
Harmohinder Singh 
Tarsem Lal Aggarwal 
Balvir Raj Gupta 

D. Satpathy 


Roll No. 


982 

995 

997 
1002 
1003 
1007 
1013 
1023 
1030 
1032 
1035 
1084 
1063 
1112 
1124 
1188 
1142 
1147 
1164 
1166 
1167 
1175 
1212 
1218 
1234 
1239 
1244 


Name о? candidate 


Ramalyengar Krishnaswamy 
P. М. Tamhane 
Chandrakant Damodar Kale 
J. G. Dahigaonkar 

Р. Н. Bade 

V. Sundararaman 

Budhi Jayaram 

Sagar Chand Gupta 

K. J. Jain | 


Jaswant Singh Sudh 


Amar Jit Aggarwal 
Ram Kumar Thakur 
Mozammel Haque 

N. G. Halemani 

5. В. Patil 

V. Н. Iyer 

P. K, Lalsare 
Sadanand Namdeo Mone 
K, C. Pavithran 
Pramod Kumar Arya 
A. N. Jha 

M. 8. Kapla ' 

8. Patra 

Krishna Chandra Jha 
8. U. Nair 

C. 8. В. Nair 

А. К. John 


Padmanabhan Sivadakan 
Viswanathatyer Ramaswamy 
J. Madhusudhan Heddy 
Bhola Mandal 

Mahendra Krishnan 


Roll No. 


1394 
1400 
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ASSOCIATE MEMBERSHIP EXAMINATION—SECTION B—contd. 


Name of candidate 


Rameshwer Dass 

S. Sivarajan 

Vijay Kumar Bhalla 

V. Sundararaman 

Arun Govind Joshi 
Kapal Dev 

Pushpinder Pal Goswamy 
B. К. Ghatya 

K. S, Anand 

Baldev Raj Sharma 

J. K. Chandnani 

P. K. Korgaonker 
Kuppuswamy Makarabushanam 
8. F. Pardawala 

Raghu Bhojraj Nariani 
Venkitachalam Raman 
Dilip Kumar Adhikari 
M. V, Radhakrishnan 

A. P. Vazirani 

Ranjit Sen Gupta 

Samir Prasad Ganguly т 
Р. K. Datta 

A. D. Bhhattacharya 
Sahadev Paul 

8. C. Bhatia 

B. K. Pal 

C. Chakraborty 

8. S. Bagchi 

Ranjan Kanti Chakravart 
R. Singh 

А. Bholo 

H. Sahu 

B, Dutta 

Inderjit Singh 

Narinjan Singh 

R. L. Khitha 


Rabin Chanda 

Pranab Kumar Sarkar 
Erusu Salleswar 

M. Z. Ва! 

Manne Rama Rao 

Marella Nageswara Rao 
Erukulapaty Venkateswarlu 
K. A. K. Verma 

C. Nageswara Rao 

Vasu John Koteling 
Parekadavil Thomas George 
D. 8. Rao 


Roll No. 


1805 
1811 
1816 
1827 
1845 
1850 
1854 
1856 
1864 
1866 
1871 
1885 
1899 
1901 
1913 
1914 
1916 
1817 
1919 
1921 
1856 
1985 
1894 
2002 
2005 
2011 
2012 
2017 
2027 
2030 
2031 
2049 
2055 
2081 
2088 
2082 
2086 
2100 
2104 
2107 
2583 


2118 
2133 
2189 
2144 
2154 
2159 
2167 
2170 


Name of candidate 


М. C. Ноу 

О. Р, Harkut 

S. К. Salwan 

M. K. Balasubramanian 
M. Singh 

G. C. Mathur 

Ram Pratap 

K. V. Vyas 

M. Vishwanatharao Joshi 
B. P. Jain 

Narinder Singh 

Dhanpat Rai 

J. Kapoor: 

S. S. Blah 

Dev Kumar Anand 

B. M, Goyal 

Ram Lal Verma 

Chandra Pal Singh 
Rabindra Nath Mazumder 
Satish Kumar Khurana 
Senapati Jaganath Rao 
Н. L. Udupa 
Gopalanandan Mudallar 
А. V. Thirumalai 

G. S. Sandhu 

R. K. Rajput 

Ananta Dattatrya Joshi 
B. P. Mandal 

Sharad Sadashiv Deshpande 
P. H. Joshi 

Nishikant Narayan Kale 
S. K. Mudakappanawar 
Arun Krishnaji Gapchup 
D. P. Bhardi 

Brahma Prakash 

A. К. Sinha 

C. Kumaran Dasan 

Sala Chandra Sekhara Rao 
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ASSOCIATE MEMBERSHIP EXAMINATION—SECTION B—contd. 


Roll No. Name of candidate Roll No. Name of candidate 
2180 T. C. Reddy 2608 A. Unnikrishnan 

2188 Deo Sharan Singh 2608 Panchapakesan Rajam 
2193 Balbir Singh ` 2813 V. Subramanian 

2197 S. V. Athavale 2616 Uppalapati Rama Rao 
2202 P. U. Jadeja 2024 T. 8. Sethi 

2221 Surendra Kumar Girdhar 2685 K. C. Bansal 

2223 G. C. Pande 2637 Jagdish Rai Kohli 

2227 G. Srinivasa Rao 2649 Kapil Deo Singh 

2239 Govind Prasad Agrawal 2654 Gurbaj Singh Kamboj 
2258 R Lakshminarayana Ayyar 2672 Braham Dutt Sharma 
2262 Jagir Singh Dadhíala 2673 P. К. Bhuyan 

2265 P. Shetty 4676 Godavarty Kondayya 

2278 Roshan Lal 2680 K. Chandra Singh Yadav 
2288 8. V. Pandit 2697 M, Neelakanda Balagopalan 
2284 M. Kuppuswamy 2708 V. K. Reddi 


2330 D. M, Ganguly l 

2332 8. Koteswar 2719 Janakiram Sundarraman 
2353 8. C. Basu 2722 Amrik Singh 

2358 Parbodh Chandar Mandahr 2727 D. К. Kohli 

2305 A. J. 8, Dhaliwal 2729 ^P. N. Mahrotra 

2366 Darshan Singh 2733 Ranjit Kumar Chakrabarti 
2367 Harjit Singh RNC 

2372 Prithvi Pal Rawlley Metallurgical 

3373 T. S. Thind 2743 Y. J. S. Madhavachar 
2303 Vijai Kumar Gangal 2744 R. N. Prasad 

2402 Yudhishtar Raj Soni 27147 K. K. Vasu 

2404 К. S. Sundareswaran 2750 P. К. Chatterjee 

2407 Roshan Lal Thapar 2753 Pratap Chhandra Mitra 
2409 Ashok Kumar Bhambri 2760 Krishna Gopal Choudhury 
2415 Jawala Singh Sekhon 2761 A. K. Ganguly 

2416 G. L. Arora 2763 B. B. Singh 

2422 R. L. Garg 2769 Om Parkash Chugh 

2423 L. C. Gupta 2772 Sanjoy Kumar Das 

2431 Yogesh Chandra Agarwal 2777 T, K, Barat 

2433 Р, K. Seth 2784 C. S. Sivaramakrishnan 
2434 Harbanslal 2789 P. S. Viswanathan 

2447 R. R. Kandade 

2452 Md. Shafiq Saddiq! Electronics & Telecommunication 
2485 Pabbisetty Ahobala Rao 2795 Dharam Paul Mehta 

2499 Khanderao Sonu Nigads 2798 M, С. К. Paul 

2505 Chittepu Narayana Reddy 2800 Sushil Kumar Chakravarty 
2527 J. К. Ghosh 2806 D. 8. G. Rao 

2531 Prem Nath Soni 2810 Р. Nadarajan 

2543 Suraj Prasad Nigam 2813 Pranab Nath Chakravertty 
2557 J. К. Jairath 2819 Kali Das -Mukherjee 

2565 Atma Ram 2820 H. P. Misra 


2572 Jagadesan Nithyanand Iyer 2826 Kishor Damodar Gujar 


BULLETIN 73 


OBITUARY 


The sympathy of the Institution is extended to the relatives of those 
whose passing is recorded here 


Shri P. C. Agrawal 


i Shri Punam Chandra Agrawal, BSc, MBE. С.Е, LS.E, MLE., died on 
December 11, 1965. 


Born in 1896, Shri Punam Chandra Agrawal did his B.Sc. in First class 
from Agra University in 1916 and qualified in Civil Engineering from Т.С.Е. 
College, Roorkee in 1919. Не had his practical training in U.P. irrigation 
Branch for one year. He served the same department as an Assistant Execu- 
tive Engineer from 1920-28 and during this period was responsible for 
construction of Kheri Branch, Sarda Canal In 1928, he was promoted as 
Executive Engineer and during tenure of his office in this capacity he was 
incharge of several divisions in Irrigation Department, U.P. and was res- 
ponsíble for construction of two power houses, a weir, a pumping station 
and a number of tubewells He was then promoted as Superintending 
Engineer and later as Chief Engineer of Irrigation Branch, U.P. In 1950, 
Shri Agrawal had retired from his service. In 1955, he was appointed as 
Chairman, Rates and Costs Committee, Ministry of Irrigation and Power, 
Government of India. He was also the Member, Bhakra Nangal High Power 
Committee. He practised his engineering akill as a Consulting Engineer 
at Agra. 


Shri P. С. Agrawal joined the Institution as Associate Member in 1922, 
and was transferred to Member in 1935. He was the Member of the Council 
in 1948. Since 1951, he was the Life Member of the Institution. 


Shri John L. D’Sa 


Shri L. D'Sa, ВЕ, BSc(Hons.) Engg, M.LE, died on January 13, 
1968. 


Shri D'Sa obtained his B.E. degree in Electrical Engineering from 
Madras University in 1928. He worked in Doddaballapur Town Electrifica- 
tion and was selected as Damodardas Scholar in 
1930. He passed B.Sc. (Hons.) Engg. from Birming- 
bam and stood first class first in the university. 
Shri D’Sa was President, Indian Association, 
Birmingham in 1933-34 and deputed to Italy as 
Indian Student Representative from England. He 
specialised in Sweden for 5 months on Erection and 
Testing of Hydro Electric Equipment. In Decem- 
ber 1934, he was appointed as Sub-Engineer, Siva- 
samudram. In September 1938 he was posted as 
Asstt. Superintendent of hydraulic works and was 
transferred to Stvasamudram as Hydraulic Engi- 
neer in February 1942. From March 1943 to 
September 1944, he was deputed in England to 
inspect the equipment for Mahatma Gandhi Hydro 
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Electric Works and was posted as Superintendent on his return. In December, 
1949, he was promoted as Superintending Engineer in charge of construction 
and administration and then transferred as Superintending Engineer 
Sharavathi Valley Project in May 1959 where he was responsible for Esti- 
mates and Design. In April 1958, he was promoted as Chief Engineer, 
Electricity Department. In 1957 on the formation of electricity boards, he 
was appointed as Technical Member of Mysore State Electricity Boerd. In 
March 1981 Shri D'Sa was appointed as Chief Engineer, Mysore State 
Electricity Board and was responsible for all major works in the Board. 


Shri D’Sa joined the Institution as Member in 1954. He was closely 
associated with the activities of Mysore Centre and was continuously the 
Member of the Executive Committee from the year 1958. He was the joint 
Honorary Secretary of the Mysore Centre for 1964-65 and was the Council 
Member of the Institution in the year 1065. 


Shrt T. J. Mirchandani 


Shri Tolaram Jethanand Mirchandani, MA, MSc, ОВЕ, MSc. (Eng, 
(London), MLE.E. MLE, died on October 22, 1965 at the age of 69. Не was 
a Member for Life of the Institution. 


Born in 1896 at Talsi, Sind, Shri T. J. Mirchan- 

dani passed his M.A., in 1919 and M.Sc, in 1920 
from Bombay University. He took his MSc. 
(Eng.) degree from London University in 1924. 
He had his apprenticeship training from 1924-26 
at Manchester. He worked as Assistant Pro- 
fessor of Electrical Technology, Indian Institute 
of Science, Bangalore from 1927. In 1929, he 
was elected as Associate Member of Institute 
of Engineers, London. He served the Madras 
Electricity Department as an Executive Engi- 
-neer in 1931-39, as Superintending Engineer, 
Mettur in 1939-40, as Deputy Chief Engineer in 
1940-41, as Superintending Engineer, Pykra In 
1941-42, as Chief Electric Inspector, Government of Madras in 104244 and 
as General Superintendent, operation system in 194445. He became Full 
Member of Institute of Engineers (London) in 1944. In 1944-45, Shri Mirchan- 
dani was Chief Engineer, Bombay Electric Grid, Bombay. He was appointed 
Chief Engineer, Electrical and Mechanical Department, Government of 
Rajasthan in 1955. He retired in 1957. 


Shri T. J. Mirchandanj joined the Institution as Member in March 1967, 
and became Life Member in 1968. 





BOOK ACKNOWLEDGMENTS 


1. Railway Engineering. Shahane and Alexander, Allied Book Stall, Poona, 
Ra. 7, 634 pages. 

This book, as its name implies, deals with railway engineering. The 
examination papers of Poona, Bombay, Madras, and other universities of 
India are appended. F.P.S. units have been used throughout. 
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2. Burveying and Levelling—Part 1. T. P. Kanetkar and S. V. Kulkarni 
A. V. Griha Prakashan, Poona, Rs. 20, 22nd edition, 1965, 624 pages. 


This revised edition of the book gives the details of the surveying 
instruments calibrated in metric units and how to use them under various 
circumstances. Illustrative examples have been added and practice exercises 
have been given at the end of each chapter. The book meant for students 
will also be found useful by practising engineers, 

\ 


3. Estimation and Valuation. R. H. Namavati. Universal Book Corpora- 
tion, Bombay, Rs. 10, 1965, 436 pages. 

An architect or an engineer has twofold duty to perform in carrying 
out a building project, namely, planning in the office and tackling various 
problems for its successful execution at the site. This book includes the 
information on topics like valuation, rate analysis, estimating, tenders, etc. 
It 18 meant for the students, and also for the men in profession, 


4. Fluid Mechanics—Theory and Problems. S. C. Jain. Nem Chand and 
Bros., Roorkee, Rs. 12.50, 1965, 340 pages. 

This book in metric system of units, conforming to the requirements of 
the under graduate classes is also meant for students intending to appear In 
the competitive examinations. A good number of worked out examples 
explaining the principles of the subject and their practical applications have 
been included. | 


5. An Introduction to Heat Engines. К. P. Roy. Asia Publishing House, 
Bombay, Rs. 12, 1985, 352 pages. : 

This book aims at a comprehensive study of the theory and practice of 
heat engines in a single volume and includes chapters on therniodynamics, 
boilers, reciprocating engines, condensers, air compressors, refrigerators, etc. 
It is primarily meant for the Indian students preparing for engineering 
diplomas but is also useful for students of degree courses. Solved examples, 
and selected questions from various sources have been included. The book 
is in metric system of units. 


6. High Dam at Aswan. Tom Little. Methuen and Co. Ltd., London, 30 s., 
242 pages. 

In this book in four parts, the author, a journalist who has specialized 
in middle eastern affairs and watched the Aswan Dam since the birth of the 
idea, has described the design of the dam from a non-technical pedestal, the 
political conflicts preceding its execution, and its construction. 


. 7. Techanical Thermodynamies. V. V. Sushkov. Gordon and Breach Science 
Publishers, New York, $12.50, 1965, 396 pages. 

This book in metric system of units, deals with the basic gas laws and 
the laws of thermodynamics, and their application in heat engines and 
refrigeration, etc. Useful appendices have also been included in the end 
of the book. 


& Basle Electrical Engineering. A. Kasatkin and M. Perekalin Gordon 
and Breach Science Publishers, New York, $9.50, 1965, 500 pages. 


۰ 
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This book gives a detailed description of the theory and practice of direct 

~ and alternating current. The subject matter has been graded in a logical 

sequence. Various illustrations have been included to make the whole sub- 
ject easily understandable. 


PUBLICATIONS RECEIVED 


A copy of Technical Note No. 24 entitled ‘Water Pollution Control in 
Thailand’ by M. B. Pescod has been received from the Seato Graduate School 
of Engineering, Bangkok, Thailand. In this note an appeal is made to 
initiate pollution control measures in Thailand and methods whereby this 
can be accomplished. 


EMPLOYMENT SERVICE 


This service is intended for the benefit of members of the Institution and 
for the Government, industrial and other organizations employing engineers. 
It is hoped that employers will make full use of this service to obtain their 
requirement. 


A small charge of Ha. 5 per insertion will be made to members for notices 
appearing in the ‘Situations Wanted’ column. 


In the ‘Situations Vacant’ column, a charge of Rs. 2 per line will be made. 


Replies fo advertisements should be addressed to Employment Service, 
The Institution of Engineers (India), P. O. Box No. 669, Calcutta 20, except 
where otherwise stated. | 


SITUATIONS WANTED 


YOUNG ENGINEER, Graduate Member of both the Institution of Civil Engi- 
neers and the Institution of Structural Engineers, with seven years experience in 
P.W.D. and five years experience with a London Consultant as RC. Designer- 
Detailer, wants to join a civil and structural consultant or contractor in Calcutta 
at four-figure salary per month. Write to K. Ray, 192 СаШага Road, London, 
N. 8, U.K. 


ENGINEER, age 41 years, with qualifications B. Sc. (Hons.) with Honours in 
Chemistry of Calcutta University, B. Sc. (Engg.) in Mechanical and Electrical 
Engineering from Benaras Hindu University and А.МІЕ. (India), having more 
than 3 years experience as Assistant Engineer in industry, 9 years in a railway 
training organization and 3} years as Principal of a polytechnic, seeks a suitable 
change in a training organization of major industry or technical institution. Wx- 
pected salary Hs. 1,200 per month. (Offlce ref. E.S. 224) 


YOUNG SCIENCE GRADUATE, age 32, passed Sectlons A and B of the Asso- 
clate Membership examination of the Institution of Engineers (India) and diploma 
in Electrical and Mechanical Engineering of the Jadavpur University, having 10 
years experience (including engineering apprenticeship training) in the mainten- 
ance and erection of mechanical and electrical machines and plants, seeks sultable 
change. (Offico ref. ELS. 225) 
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ELECTRICAL ENGINEER, age 31 years, Associate Member of the Institu- 
tion of Engineers, desires a change of employment. Presently employed as a 
Senior Assistant Engineer in one of the leading Composite Textile Milis in South 
India. Experience for 10 years in the electrical maintenance, electrical construc- 
Hon, electronics and instruments departments. Recently deputed for training 
in Electronic Process Controls in West Germany. Minimum salary expected 
Rs. 1100. (Office ref. E.S. 226). 


YOUNG B.E. (Elect.), A.M.LE., Flight Lieutenant, Signals Officer in the Indian 
Air Force Technical Signals Branch with 9 years of service experience on mainten- 
ance of radio and radar equipment, technical administration of signals section 
and including two years of teaching experience of technical graduates in Air Force 
Technical College in electronic subjects, with additional one year teaching ехреті- 
ence іп engineering colleges and diploma institutions ; last salary drawn Rs. 1,095; 
seeks suitable employment. (Office ref, E.S. 227) 



















AVE FOREIGN EXCHANGE .... .. use Indian Books of ub | 
NIRAJ PRAKASHAN meets the import maniacs in these books 
by B. L. THERAJA 


FUNDAMENTALS OF ELECTRICAL ENGINEERING 
МКВ. .А., За Edn. БА 784, 35 chs, 617 Fig, 478 solved examples, 384 Rs. 
unsolved problemit. ew Ch. on Thermoelectricı ,. Vector Algebra freely 
used, AMIE(I) A question upto Nov. '64 y solved 16/- 
TEXT BOOK OF : ENGINEERING PHYSICS 
MEKSA., 3rd Edn, Py s 44 chs, 516 Fig, MG solved. оона 
unsolved problems, Six in Heat and four M in Ра 
АМТЕ (1) А iH upto. May ‘8 fully solved 17/- 
TEXT BOOK OF ELECTRICAL TECHNOLOGY 
38 chs, 5th edn., 135 f 870 solved examples, T 700 unsolved problems, 
New ch. on Harmonics, ranments, The ey 
MKSA, 1630, complete 25/- 


Vol. I 5 €., VoL Es V AC) 
each 





13/59 
CG& p 1804 complete лю 
WORKED EXAMPLES IN ELECTRO-TECHNOLOGY 
City & Guilds (Lond), ITK(D, AMIE) Sec, A upto Nov. '64 Questions 
solved in MK S.A 8/- 
ADVANCED PROBLEATS IN ELECTRICAL ENGINEERING 
BE., BSc. ) AMIE(I) Sec A & B, City & Guilda(Lond), AMIEE 
(Lond), AI Questions solved in МЕВА and CGS both 12/1 


For your requirements please contact: 
S. CHAND & CO. 


Publishers & Bookeellers 
Ram Nagar, New Delhi-1; Fountain, De!hi-8; 33 Ganesh Ch. Avenue, Calcutta-13 ; 
187 Lamington Ri Road, Bot -1, 35 Mount Road, Madras-2; Mai Hiran Gate. 
J ; Áminaba Pars, Lucknow and your local booksellers 
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SAHU CEMENT SERVICE 


STRUCTURAL DESIGN COMPETITION 


SAHU CEMENT SERVICE is pleased to announce that for the 
above competition, organised annually on R.C.C. and/or Prestressed 
Concrete Designs, by young structural engineers, the following 
prizes will be awarded, 


1st Prire:—S.C.S. Gold Medal and Cash Award of Rs. 10,000 
2nd Prize :—S.C.S. Silver Medal and Cash Award of Rs. 3,000 
3rd Prize :—S.C.S. Bronze Medal and Cash Award of Rs. 1,000 


For Rules and regulations for the 1966 competition, for which 
entries are to be submitted by 31.8.1966, apply to:— 


CHIEF ENGINEER, 
SAHU CEMENT SERVICH, 
5, Parliament Street, New Delhi-1. 





Registration No. C-3792 


Licensed to post without prepayment: Licenco No. CL-13 
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А LIGHT WITH WHICH HOLES САМ BE BORED 
D. Fishlock 


Non-member 


Men, for decades, have dreamed of a ray that could be ‘fired’ to kill an 
adversary, perhaps, or even knock out an engine. But its likelihood appeared 
incredibly remote to the scientist; it just did not seem possible to ‘beam’ 
enough energy through the atmosphere for any appreciable distance—at least 
without using something as big and costly as an atom-smashing machine. 
Then, in May 1960, the laser—light wave amplification by stimulated emission 
of radiation—was invented. 


The laser is an invention for generating light; no ordinary kind of light, 
however, but a very powerful and pure kind, never found in nature. 


Whereas sunlight or the light from an electric lamp is a confused jumble 
of waves of different wavelengths (or colours), that emerge haphazardly, 
the laser’s light is an orderly emission at one wavelength only. Hence it 
is very pure or ‘coherent’ compared with the ‘incoherent’ light we meet every 
day. 


It has another peculiarity too: it emerges as a very narrow shaft which, 
unlike a torch or searchlight, shows little tendency to fan out. Indeed, so 
slight is this tendency that if a laser were pointed at the moon the ‘spotlight’ 
falling on the moon’s surface would be less than two mileg (3.2 km.) across. 


Today, only about five years after its invention, there are hundreds of 
laboratories in the world investigating the laser. It is an invention that 
excites the imagination of almost every scientist in a way perhaps no pre- 
vious discovery has done. In Britain there are now at least a score of research 
teams exploring the laser; some of them are now contributing importantly 
to this exciting new field of laser physics. 


Several types of laser are available—solid, liquid, gaseous and semi- 
conducting—but the most popular is still the original one, the heart of which 
was a slim stick of ruby 2 in. (5 cm.) long. ~ 


This was not a natural ruby, however, but a synthetic crystal, painstak- 
ingly grown in the laboratory. Pink, not red, in colour, it contained much 
less of the colouring matter of the natural gem. It is this colouring matter, 
one part of chromium in 2000, that generates the coherent light when suit- 
ably excited by an intense flash of ordinary light—from a photographer's 
flash lamp, for example. 


Although it is the ‘coherency’ of the light that attracts many scientists 
who want such light as a research tool, other considerations have been more 
directly responsible for the rapid development of the laser. 


There are several quite different facets to the extraordinary character 
of the light that it emits, each of- which endears the invention to different 
flelds of science. 
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Without doubt the most spectacular in its results is that the light emerges 
as a very narrow shaft that remains almost parallel. Such a shaft can be 
focussed very sharply with an ordinary lens—to a pinpoint the diameter of a 
hair or less. 


The tremendous amount of energy that is stored in the ruby laser and 
emitted in а brief burst is thus focussed over а very small area, and in this 
way it is quite easy to exceed locally the boiling point of any known subs- 
tance. The most powerful laser built so far emits bursts of energy of about 
1,000 joules; in comparison, the rifle bullet has a kinetic energy around 
5,000 joules. . 


Experimentally, the laser has bored holes through diamonds, set carbon 
on fire, welded refractory metals and drilled through a steel girder. It has 
also sliced through living tissue—and may one day make possible ‘knifeless’ 
surgery that simultaneously parts and cauterizes the flesh, or selectively 
removes а tumour. 


It is experiments of this sort that have given rise to speculation about 
gigantic lasers that might shoot down an aircraft or missile. On theoretical 
grounds, however, such a weapon must be immensely costly and inefficient. 


Another fleld where the laser is showing great promise is communica- 
tions, where a continuous beam of light is known to have an incredible capa- 
city for information, such as telephone or television signals but ordinary, 
Sncoherent’ light is far too much of a jumble to be useful The narrow 
shaft of the laser's light, however, if emitted as a continuous beam, could 
be a most effective ‘carrier’. Another sort of laser is needed “here, such as 
a gas laser or semi-conductor laser, both of which can emit light continuously. 


At the moment, the big problem is to find a way of putting speech or 
vision signals on to such a beam, and to take them off again; once solved— 
and there is good promise that the solution is not far away—the way is 
open for ‘optical cables’ for use, first, in space, where there is no atmos- 
pheric contamination to interfere. Eventually, they will be used at ground 
level, probably with the light carried through pipes to avoid interference 
from fog or other atmospheric conditions. 


A third application that is showing rapid progress is for optical 'radar, 
where the laser provides а powerful source of energy that can be bounced 
off any opaque target to provide a sharp 'echo' or reflection. There are plans 
afoot to map the moon's surface from a satellite in this way. 


A type of instrument that promises to find wide application is an optical 
range-finder. Here the laser is used to measure accurately the distance to 
an object perhaps 5 miles (8 Еш.) away. It could be invaluable to a sur- 
veyor. One such instrument is being developed by а London firm, specifically 
for surveyors, and will consist of a lager pack that can be carried by one man 
and will measure distances up to 5 or 6 miles (8 or 9.6 km.) with considerable 
precision. 

Many other possible applications of this remarkable instrument have 
been suggested, including its use in chemical engineering, in photography, 
in printing, for guiding aircraft, ships or’ spacecraft, and in many fields of 
research. But many more still remain to be discovered. 
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WIND DAMAGE TO BUILDINGS* 


Introduction 


The severity of wind storms in Australia is fortunately such as to impose 
no great difficulty in the provision of storm-resistant construction. Reports 
of damage to bulldings nevertheless follow the occurrence of winds of gale 
force. А distressing feature of the personal and community loes sustained 
in this way 15 the knowledge, derived from both local and oversea experlence, 
that many form of windstorm damage are avoidable. The evidence indi- 
cates that most forms of permanent construction will survive severe wind 
storms if the elements of construction are securely connected, and windows 
are shuttered where flying debris might be encountered. 


This paper discusses some of the effects of wind on buildings, and directs 
attention to precautionary measures against wind damage to houses and 
other small buildings of similar construction. The diversity of storm severity 
in different regions precludes firm recommendations being made herein, and 
readers should be guided by the local history of storm damage when con- 
sidering the implemention of principles outlined here. 


Types of damage 

The most common form of wind damage is damage to roofs. In regions 
where cyclones are experienced the damage extends from the breakage of 
windows to the partial or complete destruction of buildings. Buildings 
under construction are particularly vulnerable to damage, especially while 
masonry is ‘green’ or before doors and windows are fitted, or if wind strikes 
before bracing is secured. 

Wind-blown sand can be highly destructive. It can strip paintwork 
and galvanizing, and ‘sand blast? the panes of windows to the point of 
affecting transparency. Blown sand will clog the actuating mechanism of 
louvres, and unless sand is prevented by eaves soffits from entering the roof 
spaces it may lodge on ceilings in quantities sufficient to cause the collapse 
of ceilings. 

Wind-storm regions 

Coastal areas of Australia are particularly subject to high winds, those 
severities are greatest in northern regions. These winds occur with seasonal 
regularity and are regarded as a feature of the local climate. The forces 
that winds might on buildings can be forecast by calculation, but the precise 
direction from which they might blow can be in some doubt. 


* Another type of wind storm is that which occurs suddenly and is 
experienced over a limited area only. This type of disturbance is a vortex 
a few hundred feet wide in which air rotates at a very high speed for a 
short time, while the vortex travels forward a limited distance only. Such 
disturbances are unpredictable as to time and place of occurrence, and are 
very damaging because of their rotational nature. The wind forces are 





* Reproduced from ‘Notes on the Sclence of Bulldings', no. 88, January 1966, 
published by the Department of Works, Commonwealth Experimental Building 
Station, Chatswood, N.S.W., Australia. 
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largely unpredictable, and building owners are well advised to maintain their 
properties in good structural repair where such storms are known to recur. 


Forces involved 


The publication SAA Int. 350, Interim Code for Minimum Design Loads 
on Buildings, specifles the wind loads that buildings in Australia should 
be designed to resist. 


А This is done by the ‘specification of: (i) a wind velocity, for purposes of 
design, for each of a number of geographical regions and topographical 
conditions; (li) a formula for the conversion of wind velocity to wind pres- 


. sure; and (lii) form factors, to be applied to the deduced design wind pressure, 


to designate the manner in which wind pressure is distributed over and 
within butldings of different forms. 


The wind velocitles recommended by the code for purposes of design 
are set out below, together with the equivalent wind pressures deduced from 
the formula P= M where Р is the pressure in Њ. per sq.ft, and V the 
velocity in miles per hr. 


Wind velocities and equivalent pressures for use nn design 





Coast South of Coast North 
Lat. 25'S and inland of Lat. 25°S 
Conditions of exposure Vul r AEN Progra. 
Velocity, | Pressure, | velocity, | Pressure, 
Xi lb. per h lb. per 
р sa. ір. р ва. in. 
(а) Natural protection 10 95 22 
agalnst full effect of 3 
wind 
(b) Average conditions of 14 110 30 
exposure situated оп 
flat or gently undulating 
country 
(c) Extreme exposure—situ- 20 130 42 


ated on sea coast or es- 
tuaries, at or near top of 
steeply sloping ground 
or where natural con- 
figuration of the ground 
is likely to increase 
wind velocity 





The windward wall of a building is subjected to a positive pressure and 
the leeward wall to а negative pressure (or suction) which act in unison in 
the direction of the wind, апа exert on the building a combined pressure 
some 20% in excess of the equivalent pressure of the wind. Wind pressure 
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on roofs is predominately a suction effect which approximates 40% of the 
equivalent pressure of the wind, except that the suction effect on the wind- 
ward slope of a roof is replaced by a positive pressure at slopes that exceed 
20°-30° to the horizontal The magnitudes of pressures within a building 
are determined by the proportion of openings in external walls, ав these 
openings permit external pressures to be communicated indoors. The failure 
of a window pane, door or wall cladding during a wind storm can suddenly 
subject other elements of the shell of the bullding to considerably increased 
pressures, and more directly to the gustiness of storm conditions. 


Projecting construction, such as eaves, is subjected to high wind loads, 
because of the simultaneous action of wind pressure under eaves and of the 
suction effect induced by the flow of air over the roof. The most severe 
suction effect induced on a roof can occur when wind blows somewhat 
uníformly onto two adjoining walls of а building. This suction effect, which 
is limited to an area of the roof near to the windward corner of the building, 
can be several times the value of the equivalent pressure of the wind. 


The rotational nature of the extensive alr mass of a cyclone leads to the 
situation where a building may encounter gale-force winds from any quarter, 
depending on the path of the cyclone. When the centre of a cyclone passes 
over a building, the progress of the cyclone will subject the bullding firstly 
to wind from one direction, and subsequently to wind from the opposite 
direction, with a períod of claim intervening. 


Some aspects of storm damage have revealed insufficient attention to 
the likely magnitudes of wind pressure. Consideration might be given here, 
by way of example, to the case of machine room on top of a building. 
The usual need for copious ventilation will result in a high uplift force on 
the roof, applied from within the plant room, which will act in unison with 
the suction effect induced by the flow of air over the roof The acute 
suction effect stated earlier. 


Same important details 
Anchorage 

Local practices may, to a degree, provide precedents for the design of 
buildings to resist storm damage, but it is pertinent to note that memory 
of past severe storms might not be sufficiently long to include storms of © 
extreme severity which occur very infrequently. The broad objectives in 
the provision of anchorages is to tle securely together all elements of a 
building, and to prevent lateral movement and overturning of a building 
as a whole. Outbuildings pose a problem; storm-resistant construction may 
be uneconomic for them, yet if they are ndt so constructed, they may give 
rise to flying debris, and thereby seriously damage principal buildings—and 
more importantly, cause injury to people. 


Roof cladding 

Concrete-slab roofs are usually of such weight as to ensure their stability 
under storm conditions. The hazard lies rather in the partial loss of the 
roof membrane or of overlying material used to protect the membrane 
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from sunlight. The adequacy of local practices for the fixing of roof cladding 
should be examined. In the case of roof tiles, it would be good practice 
to secure every Ше. Corrugated roof sheeting should be screw-flxed rather 
than nailed, and special attention might be given to the close spacing of 
fixing clips of strip-metal roofing and to the securing of the clips to the 
roof framing. Fixings at close centres are specially needed around the 
perimeter of roofs not protected by parapets, and for rolled or turned edges, 
closely spaced fixings are essential beyond the line of external walls. 


Roof framing 

Roof framing that has become traditional in Australia is the product 
of craft practices that have proved adequate in general service. The ulti- 
mate strength of such framing is somewhat unknown, it being determined 
largely by the efficacy of skew-nailled connections made between members. 
On this account, various forms of supplementary fixings nre employed where 
experience or the prevalence of severe storms suggests the need for greater 
assured strength. Precautionary measures include the double-nailing of 
connections, and, the use of fixing, devices such as galvanized-steel wire of 
flat straps, spike connectors, or pressed-steel anchor plates at alternate joints 
or crossings of members. 5 


Tying to walls 

The manner of securing roof framing to external walls is dictated by 
the materials from which the walls are constructed. Special attachments 
to supplement nailing are best located over external walls beside each rafter, 
and devised to pass over the rafter and a purlin or batten at that point. 
Steel rods, § in. in diameter, have been used for the purpose. The rods are 
stapled to the timber members that they bind, and they are screwed one 
end in the case of timber-framed walling, to facilitate bolting to the top 
plate. Top and bottom plates are secured directly by bolts, or are secured 
by straps or other attachments to the studs. The attachments described are 
appropriate to concrete hollow-block walling also, except that the rod 
anchorages are hooked and bedded in the reinforced concrete bond beam 
which should be continuous around the tops of external walls. It can be 
prudent to provide tie rods between the bond beam and footings, to secure 
the roof as a whole (Fig. 1). 


ES Roof construction that is carried on 11 in. brick-cavity walling may be 

secured to top plates, generally as described above but the practice of tying 
top plates by means of hoop-iron straps to some six courses only of brick- 
work is likely to be inadequate particularly where sheeted roofs are involved. 
An adequate number of courses of brickwork for purposes of anchorage 
will at times not be avallable, because of the presence of window openings, 
and tie rods should be provided between top plates and footings. 


Securing the structure 

The tendency for a framed building to move laterally on its supporting 
walls or plers is resisted by bolts that extend between the bottom plates 
and the footings or piers. Alternatively, the bolts may connect with the 
floor bearers when separate connectors are provided between the bottom 
plates and the bearers, or the top plates are bolted directly to the floor 
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bearers. Piers or stumps should be Bet well into the ground, to guard 
against the overturning of the structure as а whole. Holes formed !n ant 


capping for the passage of holding-down bolts should be sealed with solder 
or with a poison gout Figs. 2 to 4. 


$in diam. balls with 
nubs and washers 
at 6-ft O-in. crs. 





board on each side of 
each rafter to be carried up 
and nailed bo 5% Hy" batten 


PART INTERNAL ELEVATION 





Nails + 

Galvanized flat-head or spring-head nails, and not jolt-head nails, should 
be used to secure metal straps and fixing brackets to timber. Experience 
has shown that corrosion around nail holes can resul in fixings pulling 
clear of gmall-headed nails. As high humidity is a characteristic of wind- 
storm regions, it is desirable to inhibit possible corroeion at fixings by the 
application of bituminous or other anti-corrosion paint to vital metallic 
components. 


8 THE INSTITUTION OF ENGINEERS (INDIA) 
t 

Other construction 

The general principles outlined above should be applied to verandahs 
and porches, and to boxed eaves soffits and permanent awnings. Roller 
blinds, collapsible awnings, and the like should be installed with robust 
securing straps, or be removed when gale-force wind are imminent. Their 
failure under wind load may lead to further damage, particularly to windows 
and doors. 


Bottom plake or bearer Bottom plate or bearer 
char Anchor 

bolt " ое. 
Бий Gooch saren? 





Fig. 2 Fig. 3 
Anchor bolt and fixing for concrete stumpe Anchor bolt and fixing for wood stumps 


Fig. 4 
Typical section of external wall 
with other than T.G. and V.J. 
lining 
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Glass is a relatively weak material in the present context, but its per- 
formance under wind load can nevertheless be anticipated from data supplied 
by leading manufacturers. The principal variables are the dimensions of 
the pane, the thickness of the glass, and the exposure of the glass to wind 
storms of particular severities. 


The likely ability of glass to withstand wind forces does not remove 
the hazard of fracture by failure of the sash or its fixings, or by flying 
debris. The integrity of hinged sashes depends largely on the adequacy 
and durability of hinges and latches. These accessories should be robust, 
and preferably be of non-ferrous metal Latches should be positive in 
action, and engage metal to metal Fasteners or bolts that might normally 
engaged in slots or holes in timber members would better engage in metal 
striking plates secured to the timber frames or beads. 


Storm shutters provided for the protection of windows are-usually 
designed to withstand wind forces of not less than 30 lb. per sq. ft., exerted 
either as an external positive pressure or as a suction effect. 


Louvres and doors 

Matters that warrant attention in relation to windows apply to louvres 
also. Doors must be robust, well fitting, and well secured. Bolts or bars 
might be considered to relieve door hinges and latches of much of the load 
imposed by winds of exceptional strength 


Maintenance 

High humidity, and consequently corrosion, are characteristic of regions 
subjected to gale-force winds. Attention should therefore be given regularly 
to the conditions of roof claddings, gutters and downplpes and their fixings, 
and to the condition of ties, hinges, latches, and other important fixing 
devices. 


Structural timber and timber into which fixings are made likewise be 
regardly inspected, to ensure that rot has not reduced the strength of mem- 
bers, or that rust has not weakened the holding power of nails, screws, or 
bolts. Attention should also be given to fascia boards and the linings to 
eaves soffits. 


Existing buildings А 

Some of the broad recommendations made in this Note can be imple- 
mented in existing buildings as a matter of good insurance wheré local 
practices have at times proved inadequate. Roofs are particularly prone 
to wind damage, and they might therefore be given priority. More generally, 
deterioration of fixings over a period of time is likely to occur unnoticed. 
Ап annual inspection of buildings prior to the onset of the gale season 
is to be recommended. 


Conclusions 

Local practices to counter wind damage differ considerably on a regional 
basis, in recognition of the differing storm intensitles that are encountered 
over widely separated areas. The need to modify particular practices in 
conformity with the dictates of local topography may not be so well under- 
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stood. The importance of this latter matter can be gauged from the range 
of wind pressures included in the table given above. 


The uncertainty of the wind pressures that buildings will be called upon 
to resist and the indeterminate strength of framed structures with nailed 
joints, preclude the making of firm recommendations in a generalized state- 
ment of the present character. The text is intended rather to be a reminder 
on wind action on buildings for the guidance of people who might be 
prompted by local wind damage to consider the safety of their own premises, 
and of those who must design for wind conditions in excess of their imme- 
diate experience. 
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ADDRESSES OF CHAIRMEN AT THE ANNUAL GENERAL MEETINGS 
OF THE LOCAL CENTRES 


' Rajasthan Centre 


Chatrman’s address by Shri B. D. Sajzangi, MLLE. at the 7th Annual General 
Meeting of the Centre on February 11, 1966 


After welcoming the Chief Guest, Honourable 
Dr. К. L. Rao, Minister of Irrigation and Power, 
Government of India, and other invitees, Shri 
Satsangi thanked the Committee of the Centre for 
electing him Chairman for 1966-67. 

Delivering the Chairman’s address, he said, 
‘The membership of the Centre now stands at 
1948 as compared with the figure 487 at the time of 
its establishment in 1959. The construction of 
building of the Centre is about to commence which 
will provide facilities to members consistent with 
their multifarious requirements. 

The political, the industrial and the socialistic 
balance has been very much upset and the reper- 
cussion have been felt on our plan activities. We, therefore, have to bring 
about drastic change in our outlook. A few important factors, which require 
immediate readjustments to create an atmosphere conducive to bring out the 
maximum of the effort on the part of engineers, are proposed as under: 
Achievement of plans 


The Government have been striving hard, through the implementation 
of the plans, to develop the country’s economy and improve the lot of the 
common man. The First Plan increased the national income by 11% and 
food production by 20%. The Second Plan then gave much impetus to the 
development of the basic industries, provided employment opportunities, 
and aimed at reduction of inequalities of income and wealth and more even 
distribution of economic power. The Third Plan laid full emphasis on 
various industries and the development of water resources for the generation 
of electric power, irrigation, highways, transport and communication, public 
health and community development followed in the wake. 


Practical difficulties of engineers 


As a major portion of the expenditure of Plans has been made on the 
engineering projects, the engineer is particularly responsible for achieving 
the targets. The engineer feels most embarrassed at his helplessness wherein 
he finds that for causes beyond his control, he cannot do much to make up 
the deficiencies. An engineer is a key figure in the total strength of industrial 
developments, For the best utilization of his talent and ability, therefore, 
it is essential to ensure in the system that by the time an engineer reaches 
a senior position, he is promoted to the managerial or the administrative post. 
He is the person most suited to control and guide the engineering side of 
the plan activities, and he alone realises the urgency and importance of 
the work, and may take firm decisions consistent with the tations and the 
capacity of men and materials. 
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In the present age of science and technology, a much more broad outlook 
is necessary to achieve the results of a planned development in a country, 
and the engineers being most concerned with its Éxecution, must be given 
a full scope of demonstrating the ability to contribute the best towards the 
achievement of the target. There are instances of completion of works 
much ahead of time and with utmost economy in cost and working man- 
hours, where the public or private establishments have placed full confidence 
in the engineer's ability, and have invested him with the requisite adminís- 
trative and executive control It can be hoped that through the good offices 
of our Education Minister, the policy of giving the engíneers an appropriate 
hand in the administrative control at appropriate levels will be developed. 


Disparity between State and the Central Services 


The disparity between the State and the Central Services is also agitating 
the minds of engineering personnel The Central Government has taken 
steps to establish the All-India Service of Engineers, and in this context, 
it devolves upon the State Government to bring the service provisions at 
par with those of the Central Services. 


Fall in standard of technical education 


Besides these two major factors the question of proper training of 
engineers, technicians and skilled labour is assuming great importance. 
The position as it exists in engineering and technical institutions today, is 
well known to every one of us, and it is no wonder to find that standards 
at the graduate and diploma levels have fallen low. As a man of tomorrow, 
an engineer should not only acquire the competence in his field, but should 
also have intelligent coverage in many other allied fields of knowledge. 
There ig the immediate need to tackle this problem on priority basis as it 
is on the success of finding proper remedies that the fulfilment of the 
requirements of the manpower for the plans mostly depends. The products 
of engineering colleges should undergo a regular and planned apprenticeship 
and training. The scientific and technical advancements are coming so fast 
that the need for continuing one’s education is far greater now than ever 
before. Special provisions for in-service training should therefore be made 
in the service rules. 


Utilization of consultative service and need for technological centres 


Another important source of technical know-how that has not been 
utilized so far 1з the consultative services that could be rendered by the 
public and private professional bodies. To continue the dependence on 
foreign consultants and collaborators in the fields where our own engineers 
have developed sufficient experience and are confident to take up this work, 
it will be suicidal to deprive them of their initiative, which they have taken 
to extricate the country from the foreign collaboration. 


Besides 23 national laboratories, the small and large industries of the 
country need such practical type of technological centres which could help 
and guide them*in perfecting their process and stabilizing their production 
economy. 
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The challenge before us 

While scientific and technical advancement in some countries of the world 
have attained dazzling heights that they are planning to land on the moon 
by 1970 and are working on plans to make use of the rocket propulsion in 
the civil aviation, our efforts are not satisfactory even to provide food and 
clothing to our starving countrymen. It was the sustained effort of the 
people themselves that the U.S.A. today is at the height of its supremacy. 
The history of the U.S.S.R. is equally impressive. Countries like Italy, 
France, Germany and Japan provide examples of bold venture. 


The responsibility of employers and planning bodies in the Government 
hes in creating conditions and opportunities for the engineer to demonstrate 
his ability and willingness to contribute all that he is capable of’. 


Uttar Pradesh Centre 


Chairman’s address by P. 8. Bhatnagar, CE, MIE, at the 45th Annual 
General Meeting of the Centre on Jannary 9, 1966 


After welcoming the Chief Gyest, and other invitees, Shri P. S. Bhatnagar 
thanked the Committee of the Centre for electing him Chairman for 1966-67. 


Delivering the Chairman’s Address, he said, 
“The Institution of Engineers (India) was set up 
by а band of devoted workers in 1920. It con- 
tinued to grow in strength and usefulness, which 
earned for it the Royal Charter in 1935. The 
Institution has the unique feature of bringing 
together engineers of all branches to one forum, 
thus proving the basic unity of the engineering 
profession. Engineers have a vital role in the 
development of the country and the implementa- 
tion of the Plans. The engineers of the State 
have achieved the targets set for them. By the 
end of this financial year, the lengths of roads 
will be 18,000 miles against 10,050 at the end of 
the Second Plan. Eighty bridges including those 
on the Ganga at Garhmukteshwar, the Ghagra at Ayodhyya and over the 
Jamuna at Mathura will have been added. In our bid to raise the food 
production a large number of irrigation projects have been completed and 
the length of channels will increase from 25,915 to 29,400 miles to take water 
to the thirsty fields. Over 1,500 tube wells have been built along with 
thousands of pucca and kachcha wells to augment the supply and to irrigate 
the area not fully served by the canals, thus increasing the irrigated area 
from 19 to 3%. Drainage has also received due attention to mitigate the 
evil effects of excessive rainfall and rise in sub-soil water level. The Com- 
mittee set up by Government to assess the utility of flood and drainage 
works has found overwhelming praise for the benefits that have accrued 
A large number of hydro-electric and thermal power stations have come 
up to supply power for the wheels of industry raising the installed capacity 
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over three times from 293.270 to 1,124400 MW. Almost every village in 
three, has been electrifled. Water supply and sewerage schemes have been 
completed in a large number of towns adding greatly to the health and 
convenience of the population. The railways have extended their electri- 
feation to Allahabad and will soon be reaching Kanpur. The day is not 
far ahead when the engineers will have replaced coal with electricity to 
make the murky atmosphere of Kanpur a thing of the past. The targets 
achieved in the Third Plan, however high do not touch the fringe of our 
requirements. Reconstruction of the existing roads to suit the present traffic 
would require Rs. 80 crores, and provision of the missing bridges another 
Ба. 160 crores. Similar large amounts are needed in other respects. It is 
said that U.P. which was once the foremost state of India is now trailing 
behind many. The progress has certainly remained restricted on account 
of scarcity of available resources. It is, however, worth remembering that | 
men, material and money are not all that is required for rapid development. 
The psychological factor has generally not been given the recognition it 
deserves 


In every country where development has taken long strides, the govern- 
ment have placed full confidence in technical personnel and have given 
them due recognition and authority to engble them to deliver the goods. 
Аз is well known, the engineering personnel particularly in government 
Service are working under a great handicap, and they cannot naturally be 
expected to give their best. The usual practice so far adopted is to appoint 
an administrator as the head with a set of technical officers drawn from 
various organisations. The administrators are selected for their wide 
administrative experience even though in quite a different fleld. They are 
undeniably able persons. But, the real problem is the ability to effectively 
utilize existihg knowledge. This can best be done by the technicians 
experienced in the line and not by an outsider. Vitality and initiative are 
closely dependent upon the manner in which an activity is organised. With 
a non-technical head, the expert finds it exasperating to carry his point 
with a distrusting bureaucrat, апа ends up with the loss of his initiative 
and enthusiasm. It is heartening to see that this point has been realised by 
our State Government, and the worthy Chief Engineer of the State Electricity 
Board has been appointed as the Chairman as well I wish him and the 
Board all success in tackling the ever increasing complex problems. To my 
brother engineers I have only to request that they should forget their 
handicaps and devote their might to the task before the country, always 
keeping in mind the high ideals of the Institution. 


In spite of the handicaps Just mentioned, I may reiterate that the develop- . 
ment and welfare of the country remains uppermost in the mind of every 
engineer, and in the activities of this Institution. A seminar is being held 
by all Local Centres on the 'Role of Engineers in the Fourth Plan' with 
special emphasis on defence and food problems, to be integrated at the time 
of the All-India Convention being held at Patna later this month This 
Centre is organising a seminar on the burning question of ‘Substitute for 
Cement as а Building Material, and 'Cracks in Concrete and Preventive 
Measures'—both of which are topics of great engineering importance as well 
as of great general interest’. 
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Summaries of Papers Published in the Journal, 
vol. 46, nos. CI 5, ME 5 and ET 3, May 1966 


CIVIL ENGINEERING DIVISION 


* 


A Solution for the Eight-Point Problem in Surveying 


Dr. K. C. Chakko 
Member 


Triangulation is the basis of surveying. It requires mutually visible 
instrument stations. In the re-section method of survey, known points are 
necessary. However, a method has been developed by the author in which 
neither the mutually visible stations nor the known points are required. 
This paper describes the application of the method to obtain a series of 
observations for the 8-point problem. É 


Energy Loss in a Hydraullo Jump 
M. M. Dandekar 
Associate Member 


This paper presents a solution to the loss of energy problem in a hydraulic 
jump in the form of graphical curves, prepared on the basis of a rigorous 
equation derlved using non-dimensional parameters, 


Natural Houghness Effects in Rigid Open Channels 
B. Suryanarayana 
Non-member 


This paper describes a serles of experiments carrled out to determine 
the effect of roughness spacing in open channel flow. 'The conditions of 
duties and ripples on stream bed were created by fixing the corrugations 
of asbestos cement sheet, 1.85 in. in height, at various spacings, to the bed 
of a 3 ft. wide rigid bed flume, 62 ft. in length. The roughness elements 
were fixed at 0, 9, 18 and 36 in intervals. It was observed that the Chezy's 
resistance function, and the relative roughness parameter, are related by a 
logarithm formula. It also presents the various graphs connecting the 
Chezy’s resistance function with thé other factors such as Reynolds number, 
Froude number, etc. | 

Economics and Constructional Advantages of Detour Canal Alignments 
R. Satyanarayana Moorthy 


Associate Member 


The Nagarjunasagar Right Main Canal is one of the biggest canals in 
the world. With a head discharge of 21,000 cusec., it runs aa a contour canal 
for 276 miles. The canal in its run from Krishna to Pennar crosses several 

* hill ranges, major streams and valleys giving scope for various alternatives 
to be examined. The alignment as finalized and provided for in the project 
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report crosses ridges with tunnels and deep cuts and major streams by means 
of aqueducts and: high approach embankments. The paper deals with how 
adoption detour alignments has resulted in considerable savings in cost, 
besides facilitating construction with practically no foreign exchange 
required. This paper describes three typical cases to illustrate the advant- 
ages, and the design and construction aspects of the detour alignments. 


Role of Hydel Generation in Chotanagpur (Bihar) with Reference to 
Subernarekha Hydro-Electric cum Water Supply Project 
D. Narayan 
Associate Member 


This paper stresses the importance of hydel power generation in the 
Chotanagpur District of Bihar, where the existence of sufficient reserve of 
low grade coal and the middlings from the coal washerles has so far prompted 
thermal power generation only. It also describes the design aspecta of 
Subernarekha hydro-electric cum water supply project. 


Study of Drainage Behind Lining in Irrigation Channels 
with Special Reference to Nangal Hydel Channel 


Dr. H. L. Uppal 
Member 


and 


М.Р. Singh 
Non-member 


After the damage in the lining of the Nangal hydel channel in 1957, it 
was considered necessary to study the workability of a drainage system com- 
prising open jointed drains, continuous sand blankets, shingle filters, flap 
valves and weep holes laid during construction as a safeguard against the 
high subsoil water level in the cutting reaches. The data of subsoil water 
table along Nangal hydel channel from 1950-63 were collected. Day to day 
changes in subsoil water level in the cutting reaches corresponding to the 
variations in canal water level from January-June 1958, during the closure 
period in January 1964, and on re-opening of the canal in February 1964 were 
observed and examined in detail. The behaviour of canal lining during the 
closure period in 1963 and 1964 was also studied. This paper presents the 
details of the studies and the conclusions derived therefrom. 


SHELL STRUCTURES GROUP . 


Shell Roof for Large Projects tn India 
B. К. Chatterjee 
Associate Member 
This paper analyzes the cost aspects of shell structures as compared with 


the structures of conventional design and recommends their wider use in the 
large projects in India. 
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A Survey of Numerical Procedures for {һе 
Analysis of Plate and Shell Problems 
Dr. J. R. Desai 
Non-member 
The plate and shell problems present complicated differential equations. 
For such equations, exact mathematical solutions are not known; and hence, 
recourse has to be taken to the numerical methods for obtaining approximate 


solutions. The various methods for solving these equations which are 
currently in use are described in this paper. 


Computer Analysis of Folded Plates by the 
Method of Transfer Matrices 
M. Rama!ah 
Associate Member 
This paper presents a modification of Holand's method for the analysis 
of folded plates and extends it to analyze the northlight folded plate struc- 


tures, ‘It also presents a programme for analyzing a folded plate structure 
on an IBM 1620 digital computer using the method. 


RAILWAY ENGINEERING GROUP 


Some Aspects in the Design of Plate Girders for 
Curved Hallway Tracks 
В. Nagarajan 
Associate Member 
and 
Б. Krishnamurthy 
Student 
'This paper presents a new method of design of mild steel deck type plate 
girders for curved railway tracks which is more economical and efficient 
than the existing methods of design. This involves an adjustment of the 
disposition of the track with respect to the centre line of girders, and enables 
both the outer and inner girders to carry the same bending moment under 
vertical loads as in the case of plate girders in straight tracks. The adjust- 
ments required in the existing design of Indian Rallway Standard girders, 
essentially made for straight tracks, for use on curved tracks as well are 
also described. 


ROADS AND ROAD TRANSPORTATION GROUP 
Is Simpson's Rule the Best? 
Е, S. Karmarkar 
Non-member 


The Simpson's rule is based on the assumption that the outline of a flgure 
is made up of a series of independent parabolic curves. In one case, which 
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18 not rare, Simpson's rule is not at all fool-proof and gives either too high 
or too low results. This paper suggests a new formula, based on the Simpson's 
rule, which approaches the trapezoidal form and indicates its practical 
applications. 


Design Aspect of Prestressed Concrete Pavements 


V. K. Khosla 


Non-member 
and 


Dr. N. K. Vaswani 
Associate Member 


This paper describes the behaviour of prestressed concrete pavements 
under load and also deals with the different methods for their design Based 
on the existing theories and design methods, a new method has been recom- 
mended. It also presents a design problem and discusses the different factors 
to be considered for the design. ` 


MECHANICAL ENGINEERING DIVISION 


Development of an Optoseope for Accurate Determination of 
Chip Reduction Coefficlent in Metal Cutting 
J. Banerjee 
Non-member 
and 


Dr. A. Bhattacharyya 
Associate Member 
This paper presents the results of investigations carried out for the 
measurement of chip reduction coefficient by the conventional micrometer 
method as well as by an optoscope devised at the Machine Tool Laboratory, 
of the Jadavpur University. 


Analysis of the Rate of Deformation at the Chip-Too! Contact Zone 
B. K. Mullick 


Associate Member 
and 
Dr. A. Bhattacharyya 
Associate Member 


This paper presents the determination of the rate of deformation in metal 
cutting from a frozen chip sample obtained with a quick stop apparatus. 
The combined effect of distribution of temperature and rate of deformation 
of the chip-tool interfacial shear stress has been evaluated by the method 
of modifled temperature. 
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INDUSTRIAL ENGINEERING GROUP 


Effect of Machine Control and Cycle Time on Working Pace 
* К. Chandra Mouli 


Non-member 
and 


Prof. N. K. Datta 
Associate Member 


The paper deals with the experiments conducted to find the effect of 
the amount of machine control and the length of cycle time on the perform- 
ance of an operator. Further, it describes the results of an investigation 
carried out in an industrial set-up working under non-incentive conditions. 
The experimental results show that in addition to the percentage machine 
control, the length of the cycle time also has a deflnite effect on the pace of 
working. However, no such effect has been observed in the non-incentive 
conditions of the plant studied. Reasons for this different in the findings 
are discussed. Also, an attempt is made for the application of Kennelly's 
law to the problem of finding the maintainable pace in operations with 
intermittent periods of manual work. 


The Assembly Line Balancing Problem А 
К. С. Sahu e 


Associate Member 


In recent years, the problem of assembly line balancing has attracted the 
attention of many research workers. But so far, besides some theoretical 
models based on rather simple and unpractical assumptions, nothing substan- 
tlal has been done either to make the suggested solutions computationally 
feasible, or to apply the solutions to practical assembly lines. Optimality 
is not achieved in most of the solutions proposed. This paper analyzes the 
problem with a view to overcome the deficiencies of the earlier solutions 


Operations Research in Industrial Management 
V. L. N. Row 


Member 


Operations research broadly involves the application of a scientific 
approach to industrial management problems covering a wide range. Its 
merit lies in its ability, after the collection of available data, to precisely 
define the relative merits of all courses of action open. A final decision is 
then taken by the management after giving due weight to each factor. This 
paper describes the methods of operations research and recommends its wide 
adoption in the Indian enterprises. 
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ELECTRONICS AND TELECOMMUNICATION ENGINEERING DIVISION 


Waveform Analysis of E.D.A. Solutions and Determination of 
Describing Functions with the Vectrometer 


B. N. Nityanandan 
Non-member 


This paper presents an experimental method for accurate analysis of 
waveforms representing solutions of linear and non-linear systems obtained 
on a repetitive differential analyzer. The method proposed is also shown to 
be useful for the direct evaluation of 'describing functions! for non-linear 
characteristics, commonly encountered in control systems. The method pro- 
posed envisages the use of a less-used instrument designed by Kopplemann 
(1948). The design considerations for the circuitry needed to adopt this 
equipment in the present case, are also discussed. 


INSTITUTION NOTICES 
Draft Indian Standards 


The following Draft Indian Standards have been issued recently. 


L Draft Indian Standard and Safety Codes for Scaffolds and Ladders—1: 
Scaffolds, and 3: Ladders—Doc: BDC 45. 


This standard lays down the safety requirements for the use of scaffolds 
for supporting workmen or materials for any construction work including 
maintenance and demolition. 


Members may send their comments on the draft standard before June 
1, 1966, to Prof. R. N. Dogra (M.), Principal, College of Engineering and Tech- 
nology, New Delhi 16, who is the Institution representative on the Sectional 
Committee dealing with this draft Standard. 


2. Draft Indian Standard Specifications for Aluminium Equal Angles for 
Structural Use—Doc : SMD 66 (723) 


This standard lays down the dimensions of aluminium equal leg angles 
for structural use. 


3. Draft Indian Standard Specifications for Aluminium Unequal Angles for 
Structural Use—Doc: SMDC 8 (724) 


This standard lays down dimensions of aluminium unequal leg angles 
for structural use. 


4 Draft Indian Standard Specifications for Aluminium Channels for Struc- 
tural Use—Doc: SMDC 6 (739) 


This standard lays down the dimensions of structural aluminium channels. 


5. Draft Indian Standard Specifications for Rolled Steel Products (First 
Revision of LS. :1852-1982)—Doc : SMDC 6 (768) 
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This standard lays down rolling and cutting tolerances for hot rolled 
structural steel beams, channels, equal and unequal angles, tee bars, bulb 
angles, angles with legs of unequal width and thickness, round and square 
. bars (other than bars meant for fasteners), flats, plates, strips and sheets. 


Members may send their comments on these draft Standards before 
July 1, 1986, to Shri T. R. Mehandru (M), 14 Asaf Ali Road, Ajmeri Gate 
Extension, New Delhi, who is the Institution representative on the Committee 
dealing with these draft standards and a copy to Shri К. К. Nambiar (M), 
Chairman, Civil Engineering Division, Chief Engineer, Concrete Association 
of India, 121 Queens Road, Bombay 1. 


Copies of the draft Standards may be obtained from the office of Indian 
Standards Institution, Manak Bhavan’, 9 Bahadur Shah Zafar Marg, 
New Delhi 1, or from its branch offices at Bombay Mutual Terrace, Sand- 
hurst Bridge, Bombay 7; 5 Chowringhee Approach, Calcutta 13; 14/69 Civil 
Lines, Kanpur ; or 54 General Patters Road, Madras 2 


Misdemeanour in the Institution examinations 


The Council have decided to cancel the results of the following candi- 
dates for the November 1965 examinations and debar them from appearing 
in the Institution examinations up to and including that mentioned against 
each name. 


Debarred up to 


Studentship 





Name No. Roll No. and including 
Rabindra Mohan Sen 5 39796 4219NA. November 1966 
Jal Krishan Garg S 59631 4400NA November 1986 
Shyam Mohan Lal S 81200 5650NA November 1968 
G. P. Sharma S 41637 6129NA November 1966 
P. R. Sharma ‘ S 54990 6130NA November 1968 
S. K. Shukla S 61214 5831МА November 1966 
S. C. Jain S 61097 5832МА November 1966 
Rama Капі Arya S 25850 750NB November 1966 
Bihari Lal Gupta S 31224 1065NB November 1966 
Biswanath Chatterjee S 31260 2844NB November 1988 
К. L. Khanna ` 52198-8 257ST May 1987 
Ram Prasad Sinha S 63057 1643A May 1987 
Satyanarayan Sinha S 34302 2046МА Мау 1967 
Prem Kumar Вајај 5 56141 2T99NA May 1967 
R. K. Mohindro S 41094 Т375МА Мау 1967 


а. Рога S 33835 325NB May 1967 
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Visit of the President and the Secretary of the Institution of 
Electrical Engineers, London 


Mr. L. Drucquer, President, and Dr. G. F. Gainsborough, Secretary, of 
the Institution of Electrical Engineers, London, visited this country from' 
April 7 to 27, 1966. During their stay in India, they addressed a meeting of 
the Mysore Centre of the Institution held in Bangalore on April 8, 1068, and 
proceeded to Madras. After spending three days in Madras, they arrived 
in Calcutta on April 13. They addressed a joint meeting of the members of 
the Bengal Centre of the Institution and the oversea members of the Insti- 
tution of Electrical Engineers, London. At this meeting, Mr. Drucquer spoke 
on the status of the engineering profession in the U.K. with particular 
reference to electrical engineering and Dr. Gainsborough described the actk 
vities of the Institution ‘of Electrical Engineers, London. This was followed 
by a brief report by Prof. H. C. Guha (M.), Chairman, Electrical Engineer- 
ing Division, giving the functions of the Electrical Engineering Division 
of the Institution. The itinerary of Mr. Drucquer and Dr. Gainsborough 
included visits to Delhi, Bhopal and Bombay. 


Brief biographical notes about them are given below. 


Mr. Leonard Drucquer, Divisional Director and General Manager, Heavy 
Plant Division, Associated Electrical Industries Ltd., was educated at Haber- 
dashers Askes, London, and London Polytechnic Engineering College. He 
joined the staff of the British Thomson-Houston Co. Ltd. in 1920 and until 
1938 worked in outside construction and contract engineering. He was 
appointed Assistant Manager, Switchgear Sales, in 18398 and was Manager 
from 1945-50. He was Manager, Home Sales (Plant and Apparatus) from 
1950-56, Director and Manager, Home Sales, from 1956-58, and was appointed 
to his present position of Divisional Director and General Manager, Heavy 
Plant Division, Associated Electrical Industries Ltd., in 1958. 


Mr. Drucquer ів also Chairman, A.E.I. Divisional Management Co. Ltd., 
Director, E. R. A. Patents Ltd. and Director, A. E. I. Automation Ltd. He 
is a member of the Governing Body of the Rugby College of Engineering 
Technology, the Industrial Electrical Machinery Board of BEAMA, the Insti- 
tute of Directors, and the Iron and Steel Institute. 


Mr. Drucquer was Chairman of the supply section of the Institution of 
Electrical Engineers in 1955-56. He became Vice-President of the LEE. in 
1962 and was elected President for the session 1965-66 in October 1965. 


Dr. G. F. Gainsborough, was educated at Christ's Hospital and King’s 
College, London, where he tdok his degree in Physics. He is a Barrister-at- 
Law of Gray’s Inn. 


After service in the Physics Department of King’s College, he joined the 
Radio Division of the National Physical Laboratory and in 194445 was sent 
to the British Commonwealth Smentific Office in Washington. Shortly after 
his return to England, he was transferred to the Administrative Civil Ser- . 
vice, and was attached to the Ministry of Supply, and later to the Ministry 
of Aviation. In 1960 he spent a year at the Imperial Defence College He 
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took up his appointment as Secretary of the Institution of Electrical Engi- 
neers in succession to Mr. W. K. Brasher from October 1962. ~ 


LOCAL CENTRE ACTIVITIES 


Bhopal Sub-Centre 


The second Annual General Meeting of the Bhopal Sub-Centre of the 
Institution was held on March 14, 1966. Dr. S. D. Sharma, Industries Minis- 
ter, Madhya Pradesh, was the Chief Guest. The Chief Guest in his inaugu- 
ral address explained the experience gained in the last Indo-Pakistan con- 
Bict when India found herself helpless in many respects on account of her 
dependence on foreign nations for many essential items. Dr. Sharma, there- 
` fore, stressed the essentiality to develop indigenous industries to make the 
all-round self-sufficiency hundred percent. Dr. Sharma called upon the young 
engineers of the Heavy Electricals Ltd., to lead research and development, 
and hoped the Institution of Engineers to enthuse the requisite spirit. While 
on the development of heavy electricals industries in Madhya Pradesh, 
Dr. Sharma disclosed that the State Government would be pleased to have 
the advice of а consultancy bureau, set up by the Heavy Electricals Ltd., 
Bhopal, wherein the Institution can take a leading role to aid the develop- 
ment of smaller units. Substitution not only of components and raw mate- 
rials, but that of talented skill is also essential for the prosperity of the 
Nation and the minister hoped that the Institution will play a vital role in 
this. 


Shri S. Swaymbu, Director (Technical) and Chief Engineer of Heavy 
Electricals Ltd. and Chairman of the Sub-Centre explained in brief the power 
potentialities of India and our plans to exploit them fully by the end of the 
Sixth Plan. 

Shri R. Krishnamurthy, Honorary Secretary of the Sub-Centre proposed 
8 vote of thanks to the Chief Guest and other invitees, and the meeting 
came to an end. 


The guests who attended the function included Shri K C. Lal, Chairman 
and Managing Director, Heavy Electricals (India) Ltd, Mr. John Dyson, 
Resident Consultant, Associated Electricals Industries Ltd, Shri Sood. irri- 
gation Adviser to the Government, and Shri Karnad, Deputy Chief Engineer, 
Madhya Pradesh Electricity Board 


, Ranchi Sub-Centre 


The Fifth Annual General Meeting of the Ranchi Sub-Centre was held 
at the Rotary Hall, Ranchi, on January 24, 1966. Shri S. T. Raja, Managing 
Director, National Coal Development Corporation, was the Chief Guest. In 
his Chairman’s address Shri М. В. Tawadey said, ‘Bihar is a State full of 
mineral resources, especially, coal and iron-ore. Today, Bihar produces 
58% of the total coal, and 75% of metallurgical coal, very essential for the 
steel industry. 


In this age of science and technology, the engineers and scientists consti- 
tute the main spearhead of economic advance as also/for defence. In large 
engineering enterprises, the key men should therefore be the engineers In 
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some quarters, however, there is sometimes mental reservation to place engi- 
neers at the helm of affairs, and give him the place for which he has recetved 
his education and training. The targedy, if I may say so, is that such Һезі- 
tations are motivated by considerations other than technical These com- 
plexes are dying out but the sooner such things are weeded out, the better 
it wil be for our country. Today we are faced with enormous problem. 
On one hand, we, engineers, have io maintain and repair equipment 
imported from abroad, and on the other hand manufacture new equipment 
for our developing industries, Spares required for maintenance of the equip- 
ment could undoubtedly be manufactured, as we have the necessary machine 
capacity. Import substitution has become a vital necessity, and it is here 
that the resourcefulness of engineers is called for. То my mind, the engineer 
would be today falling in his professional duty if he merely hibernates await- 
ing receipt of imported spares to keep his equipment in action’. 





Sem S. Т. RAJA, CHIEF Сшзт, INADGURATING THE MEETING 


The Chief Guest, in his inaugural address, said, ‘Engineers have already 
played a great role in national construction and development. In future 
also, the prosperity and development of this country are going to depend 
upon the manner in which they discharge thelr duties In our country, 
engineers have not recelved full recognition that they deserve as compared 
to various other countries like the USA, the USSR. etc, but things are 
changing very rapidly and the time will not be far off when full recogni- 
tion will be given to the engineers in the task of national reconstruction. 


In agriculture, industry and social services we have invested large funds 
but the actual achievements fal] far short of expectations and needs. Our 
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planners, engineers and administrators have now to make much greater 
efforts as a team so that the country makes more rapid progress than made 
hitherto. Money is only a measure of payment; but real production af 
wealth depends upon the productive efforts of men properly organized, 
and motivated with a sense of purpose and discipline. Our development is 
not, therefore, so much a question of money and resources as of the manner 
in which we deploy our human resources, organize them, motivate them 
and make them realize that they are all working for the good of the country. 
The engineers being the builders of the Nation and intimately connected with 
all these developmental activities, have a great role to play in this national 
endeavour. On this occasion, I extend to you and your SubCentre my 
heartiest congratulations and good wishes that you may have the privilege 
of building a great country which will be a model of freedom and prosperity 
and a bastion of peace in the world’. 


Shri 8. К. Sharma, Honorary Secretary of the Sub-Centre, then proposed 
a vote of thanks to the Chief Guest and other invitees and the meeting 
ended. 


FORTHCOMING EVENTS 


Refresher and specialist courses in engineering subjects at the 
University of Roorkee, Roorkee 


The following refresher and specialist courses will be conducted by the 
University of Roorkee during the periods mentioned against each. 


Refresher Course in Electrical June 1-August 31, 1966 
Engineering 
Specialist Courses 
Tunnels and Underground Exca- May 30-June 18, 1966 
vation 
Steel Foundry Practice July 11-August 1, 1965 
_Erection, Commissioning and September 1-28, 1968 


Maintenance of Hydro-Electric 
Power and Steam Stations 


Air Conditioning and Regrigera- July 1-29, 1966 

tion 
Foundation Engineering July 12-August 30, 1966 
System Protection 7 August 2-31, 1966 


An admission fee of Rs. 50 and tuition fee of Rs. 75 per month or part 
thereof will be charged. Further details can be had from the Director, 
Refresher Courses, University of Roorkee, Roorkee. 


‘Choose Your Career’ campaign of the Delhi Administration, 
June 10-17, 1966 


The Directorate of Employment, Training and Technical Education of the 
Delhi Administration is planning to organize a ‘Choose your Career’ cam- 
paign in six centres in Delhi from June 10 to 17, 1966. The second of its 
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kind, the campaign is expected to be inaugurated by the Union Minister for 
Labour and Employment and will be visited by several hundreds of students, 
parents, teachers, councillors and career masters. These centres will furnish 
the visitors with career guidance; educational councelling and occupational 
information, etc. 


Symposium on ‘Site Investigation for Foundations’, 
Roorkee, February, 1867 


A Symposium on ‘Site Investigation for Foundations’ will be held for 
three days at the Central Building Research Institute, Roorkee, in February 
1967 The symposium will deal with the following subjects: 


i) Organization, planning and economics of site investigations ; 
(ii) Methods and extent of investigation (aerial survey and mapping; 


geological and geophysical exploration, boring techniques, samp 
ling techniques) ; 


(iil) In-situ tests (load tests, penetration tests, fleld vane shear tests, 
and in-situ moisture density measurements) ; 


(iv) Special site investigations for specific purpose (roads and runways, 
embankments, machine foundations, nuclear power installations, 
rocket sites, etc.). 


Contribution of papers on the above topics are invited. Summaries of 
papers, not exceeding 300 words, should be sent to the Institute before June 
31. 1966, and the full paper by the end of August 1966. 


Further details may be had from Shri P. L. De, General Secretary 
(Symposium), Centra] Building Research Institute, Roorkee, Uttar Pradesh 


Symposium on 'Organization and Management of 
Design and Development', Enfleld, July 4, 1906 


A one-day Symposium on The Organization and Management of Design 
and Development will be held at Enfield, Middlesex, UK., on July 4, 1966 
Organized by the Enfield College of Technology, the Symposium will discuss 
critically and in detail the problems of making design methods with parti- 
cular reference to laboratory-type design work. Prominent people from 
industry will present papers on (i) Scheduling and Budgetary Control; (ii) 
Environment and Control of Creativity; (iii) Delegation and Initiative ; (iv) 
Techniques for Effective Utilization of Men and Equipment; and (v) Struc- 
ture of Research and Development Departments. 

Further details can be obtained from The Academic Registrar, (Design 
Symposium), Queensway, Enfield, Middlesex, UK. 


Sixth International Conference on Microwave and Optical Generation 
and Amplification, Cambridge University, September 12-16, 1966 
The Sixth International Conference on Microwave and Optical Generation 
and Amplification will be held at the Cambridge University from September 
12 to 16, 1966 Sponsored by the Electronics Division of the Institution of 
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Electrical Engineers, the aim of the Conference is to stimulate the exchange 
of ideas on the research which will have taken place (since the Fifth Confer- 
ence in Paris in September 1964) in the fields of microwave and optical 
generation, ampliflcation and other active processes. Contributions on recent 
outstanding scientific and technical progress in these flelds will be presented 
and discussed. The programme will cover microwave and optical generation 
by solid state, plasma and other active devices, as well as the classical forms 
of microwave tubes. In addition, it will include the application of various 
principles and phenomena relevant to the generation and amplification of 
coherent electro-magnetic waves without strict frequency limitation. 

Further particulars can be obtained from The Joint Conference Secre- 
tariat, The Institution of Electrical Engineers, Savoy Place, London, W C 2 


International Conference on Automatic Operation and Control of 
Broadcasting Equipment, London, November 9-11, 1966 


An international conference on the automatic operation and control of 
broadcasting equipment will be held at the Institution of Electrical Engi- 
neers, London, from November %11, 1966. The meeting is sponsored jointly 
by the Television Groups of the Electronics Division of the Institution of 
Electrical Engineers and the Institution of Electronic and Radio Engineers, 
the Television Society and the Institute of Electrical and Electronics Engi- 
neers. Contributions are invited for inclusion in the programme. The con- 
ference will cover all aspects of the automatic operation and control of broad- 
casting equipment including: (i) Programme distribution systems; (ii) 
Picture and sound generation equipment including automatic lighting con- 
trol; (ii) Switching and distribution equipment; (iv) Communication 
equipment; (v) Primary and relay transmitting equipment; and (vi) Moni- 
toring equipment. 


Further details can be obtained from the Conference Secretariat, The 
Institution of Electrical Engineers, Savoy Place, London, W.C. 2. 


Deutscher Betontag 1867, Berlin, Apri} 5-7, 1967 


The Deutscher Beton-Verein EV, the German Member Group of the 
F.LP., are arranging to hold "Deutscher Betontag 1867’ from April 5 to 7, 1967, 
in Berlin. 


Further particulars can be obtained from Deutscher Beton-Verein E.V, 
62 Wiesbaden, P.O. Box 543, West Germany. 


IFAC Symposium on 'The Problems of Identification in 
Automatic Control Systems’, Prague, June 1867 


The Institute of Information Theory and Automation of the Czechoslovak 
Academy of Science will hold an International Symposium on "The Prob- 
lems of Identification in Automatic Control Systems’ in Prague, Czechoslo- 
vakia, in June 1967. To be held under the auspices of the International Federa- 
tion of Automatic Control (IFAC), the ашп of the Symposium is to show 
the world-wide state of the given field and present time trends in its develop- 
ment, to allow exchange of experiences, and to establish new personal con- 
tacts among specialists in this field. Papers intended for presentation at the 
Symposium should deal with the following topics: 
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1. General problems of the identification of dynamic systems (general 
problems of the mathematical description of dynamic properties of 
linear and non-linear objects, new approaches to the problem of 
identification, approximations of dynamic characteristics, etc). 

2. Calculations of the dynamic characteristics of physical systems by 
means of mathematical-physical analysis (new results of the theo- 
retical analysis of dynamic objects, results of experiments veritying 
theories known to date). 

3. Statistical methods of the experimental identification of continuous 
and discrete systems (correlation and regression analyses, identifi- 
cation of multiparameter systems and systems with feed-back and 
inner nolse, statistical estimation of unknown parameters, practical 
experience gained from the application of statistical methods). 

4. Methods of experimental identification, based on the evaluation of 
responses to determined input signals (frequency methods, approxi- 
mation of frequency characteristics, evaluation of responses to non- 
periodic input signals). 

5. Determination of the dynamic characteristics of the systems by means 
of adaptive models (permament and one-at-a-time identification, 
problems of the optimum strategy of adaptation, new principles 
and schemes of adaptive models). 

6. Special instruments for the identification of systems and signals (new 
designs of correlators, generators of nonperiodic signals, generators 
of stochastic signals, special apparatus for the statistical evaluation 
of measured signals, etc.). 

The Institution of Engineers (India) is the National Member Organization 

of the IFAC and further details of the Symposium can be obtained from the 
Assistant Secretary (Technical) at the Headquarters Office. 


Award of prizes by the International Institute of 
Refrigeration, Paris 


The International Institute of Refrigeration has decided to award a 
number of prizes at the 12th International Congress of Refrigeration to be 
held in Madrid in 1967. These will be in recognition of original studies of 
outstanding merit, capable of leading to progress in the science and techno- 
logy of refrigeration, and which can be presented at the Congress. Each 
prize shall be of the value of 2,000 FF (about £145 or $400). 


Further details can be obtained from the International Institute of Refri- 
geration, 177 Boulevard: Malesherbes, Paris (17K). 


BOOK ACKNOWLEDGMENTS 
1. A Library Guide to Engineering. К. W. Neal. Crane and Son (Printers) 
Ltd., England, 3з. 1965, 22 pages. 


This booklet is intended to provide engineering students with a brief 
guide to the world of books and periodicals in so far as these are available 
in libraries. 
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2. Curve Tables for Road, Railways and Irrigation. Y. D. Kumar. 
Tech. India Publications, New Delhi, Rs. 4, 2nd edition, 46 pages. 


In this book, meant for civil engineering diploma and degree students, 
surveyors and engineers, the author has worked out lengths of curves 
corresponding to radii varying from 1 to 6,000 ft. It includes tables of 
lengths of tangents, radii of curves, chords and offsets to suit different data 
necessary in preparation of projects of roads, railways, canals, and in setting 
out curves of various degrees. А few examples illustrating the use of the 
tables, and a set of other useful information for laying out curves are added. 
А number of standards and latest practice have been incorporated in the 
form of appendices. 


3. Civil Engineering Construction. J. M. Antill and P. W. S. Ryan. ^ 
Angus and Robertson, Sydney. £7 5s, 2nd edition, 1965, 631 pages. 


This reference book for construction and design engineers deals with 
the problems of construction and explains the functions of plant, labour, 
materials, planning and organization in solving such problems. The authors 
in this edition have revised the text in accordance with recent developments 
in the various fields of civil engineering construction. 


4. Handbook of Statistics. Published by Indian Engineering Association, 
Calcutta, Rs. 15, 3rd edition, 1965, 320 pages. 


This handbook gives statistical information which may be of interest 
to the management and the executive staff in engineering firms. Most of 
the material has been drawn from publications issued by government and 
other bodies, and attempt has been made to put together the relevant 
material from a variety of sources in a compact form. 


5. A Guide to Governmental Procurement Techniques I. G. Harvey. 
Intercontinental Publications, Inc., $3.5, 1965, 89 pages. 


This handbook is designed especially for public administrators who are 
charged with responsibilities of purchasing and other operations. Although, 
the procurement law and practice differ from country to country, this volume 
for ready reference to the procurement practices accepted by modern 
governments, however, will provide many suggestions of value to the reader. 
Besides, a summary of principles of government procurement, features like 
sample forms and advertisement section have been included. 


6. Ordinary Differential and Difference Equations. F. Chorlton. D. Van 
Nostrand Co., Inc., $8.50, 1965, 281 pages. 


This book intended to meet the needs of science and engineering under- 
graduates aims to develop the elements of ordinary differential and difference 
equations, and illustrates their application in various branches of science 
and engineering. The text contains numerous examples, solved and un- 
solved, from such diverse fields as geometry, mechanics, physics, chemistry 
and engineering. 

7. Electricity and Magnetism—vol 2. E. M. Purcell McGraw-Hill Book 
Co., 1965, 459 pages. А 


This book covering two year college physics course for the students 
majoring in science and engineering has been written to present elementary 
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physics, as far as possible in the way it is used by physicists working on 
the forefront of their field. Emphasis is laid on the nature of atomic and 
molecular dipoles. 
& Principles of Physics. F. Bueche. McGraw-Hill Book Co. Inc., 1965, 
660 pages. 

This elementary text-book provides the basic knowledge of the different 
forms of energy such as heat, light, sound and electro-magnetic energy. All 
electrical quantities are handled in the practical M.E.S. system of units. 


3. Elementary Coordinate Geometry of Two Dimensions. N. Vencoba Row. 
Swastika Printing Works, Bangalore, Rs. 3, 1965, 159 pages. 

This elementary text-book is intended to cover the syllabus of the degree 
standard in a number of Indian universities, 

10. Fundamental Analogue Techniques. R. J. A. Paul Blackie and Son 
Ltd., 35s. 1965, 216 pages. 

The book enables the engineers and applied scientists, for whom the 
electronic analogue computer is an everyday tool to understand the basic 
principles of analogue computing techniques. A detailed treatment of the 
electronic machine is given and programming, scaling and checking are 
considered. The differential analyser is discussed, the study of systems 
by dynamic analysis is explained, and the iterative operation of analogue 
computers is described. 

п. Rallway Engineering. S. C. Rangwala. Charotar Book Stall, Anand, 
Rs, 10, 2nd edition, 1965, 296 pages. 

This revised and enlarged second edition of the book aims at presenting 
the fundamental principles of Railway Engineering and is useful to all 
students preparing either for degree or diploma courses. The text of the 
book is according to prevailing Indian practice and the essential information 
about Indian Railways is also included. The metric units are given side 
by side with the British units. 

12. Reinforeed Conerete, K. L. Rao, Charotar Book Stall, Anand, Rs. 17.50, 
4th edition, 1965, 592 pages. 

The book is the result of experience of the author in the field of con 
struction, design, and teaching over a period of more than 30 years. The 
fundamentals of theory, testing and design of reinforced concrete are 
presented. It aims at equipping the student for design and execution of 
reinforced concrete works. Problems in the book have been taken from 
the recent exarhination papers of the universities of London, Birmingham, 
and also from those of the Institutions of Civil and Structural Engineers. 


PUBLICATIONS RECEIVED 


A copy of the publication entitled 'Symposium on Steam Power Station'— 
Papers and Addresses, vol 1, Rs. 90.00, 1965, 1,000 pages, has been received 
from the Indian Journal of Power and River Development, 6/2 Madan Street, 
Calcutta 13. The publication contains addresses and 97 papers presented at 
the International Symposium held at New Delhi in January 1965. More 
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than eighty foreign experts including those from the U.S.A, U.K., Canada, 
West Germany, France, Belgium, Switzerland, Poland, Czechoslovakia, and 
Japan; and about two hundred and fifty Indian experts had attended. The 
Symposium dealt with the latest concepts in regard to thermal efficiency of 
the turbine, generating plant, the coal handling and ash dispusal systems, 
the treatment of water for boiler feed, planning and construction of large 
power stations, new methods of reducing exhaust losses, improvements in 
blading efficiency, low cost of generation, new materials to resist high 
temperatures, high level of inspection with the application of modern tech- 
niques, etc. The papers in this volume have been published under appro- 
priate heads, viz, (1) The steam power field, (ii) The steam cycle, (iii) Steam 
generators, (iv) Turbo-generators, (v) Electrical auxiliaries, (vi) Boiler feed 
pumps and piping, (vii) Heat exchange, (vili) Instrumentation and control, 
(ix) Civil engineering and architecture, (x) Managing the plant—construction 
and operation. 


A copy of the publication no. 18, 1962 B.S. 153, entitled ‘Steel Girder 
Bridges! has been received from British Constructional Steelwork Associa- 
tion, Artillery House, Westminster, London S.W. 1. The publication contains | 
notes on the use of B.S. 153: 3A (Loading) 1954 and parts 3B and 4 (permissible 
stresses, design and construction) 1958 including amendments for steel girder 
bridges. 


A copy of B.C.S.A. publication no. 19, 1963, entitled ‘Deflection of Portal 
Frames’ has been received from British Constructional Steelwork Association, 
Artillery House, Westminster, London S.W. 1. It conteins twelve solved 
examples on deflection of steel portal frames with a fixed base, transverse 
deflection, deflection with all bases hinged, and the deflection of three-hinged 
portal frames. 


A copy of B.C.S.A. publication по. 20, 1963, entitled ‘Modern Design of 
Steel Frames for Multi-Storeyed Buildings’ has been recelved from British 
Constructional Steelwork Association, Artillery House, Westminster, London 
S.W. 1. It gives some of the recent developments in economical design and 
construction of steel frames for multi-small storey buildings. The five main 
‘factors, viz, high yleld stress steel, universal sections, modern methods of 
fabrication and erection, lightweight fire protection of steelwork, and new 
method of analysis of framework, which can materially affect the structures 
of this mature, have been discussed. 

А copy of B.C.S.A. publication no. 21, 1983, entitled ‘Plastic Design in 
Steel to B.S. 968' has been received from British Constructional Steelwork 
Association, Artillery House, Westminster, London S.W. 1. The report 
explains the application of ‘plastic method of design’ to the portal frames of 
steel conforming to BS. 968:1962. It includes the design examples and the 
experimental works done in this field. 


A copy of B.C.S.A. publication no, 22, 1963, entitled ‘Examples of the 
Design of Steel Girder Bridgés’ has been received from British Constructional 
Steelwork Assoclation, Artillery House, Westminster, London S.W. 1. This 
publieation deals with the design of highway bridges in accordance with 
B.S. 153: part ЗА (Loading) 1954, and parts ЗВ and 4 (Permissible stresses, 
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and design and construction), 1958 including amendments for steel girder 
bridges. 


А copy of B.C.S.A. publication no. 23, 1964, entitled "The Plastic Designs 
of Columns’ has been received from British Constructional Steelwork Associa- 
tion, Artillery House, Westminster, London S.W. 1. The publication gives 
the portal frame designer the formulae and curves for universal sections 
which enable an engineer to check the stability of columns in steel conforming 
to B.S. 968 as well as BS. 16. 


A copy of B.C.S.A. publication no. M1, 1963, entitled ‘Details of Single- 
Btorey Portal Frame Sheds' has been received from British Constructional 
Steelwork Association, Artillery House, Westminster, London S.W. 1. This 
brochure provides the engineers and architects with the particulars of single- 
storey pin-based portal frame sheds designed elastically in accordance with 
B.S. 449: 1959. 


А copy of B.C.S.A. publication no. 25, 1965, entitled ‘Composite Construc- 
tion for Steel Framed Buildings has been received from British Construc- 
tional Steelwork Association, Artillery House, Westminster, London S.W. 1. 
The object of this brochure is to present, for the assistance of the designer, 
up-to-date data for a comprehensive range of composite sections. 


А copy of B.C.S.A. publication no. 26, 1965, entitled ‘High Strength Friction 
Grip Bolts’ has been received from British Constructional Steelwork Associa- 
tion, Artillery House, Westminster, London S.W. 1. Although, the scope 
of this brochure is mainly limited to general grade bolt associated with BS. 
3139: part 1:1959 and B.S. 3294: part 1: 1960; the sufficient information has 
been incorporated to enable readers to prepare their own specifications for 
the use of higher grade bolts. 


INSTITUTION NEWS 
The President’s itinerary 


In the month of April 1966, the President, Shri B. P. Kapadia, visited 
various parts of India, and finally left Bombay on April 21, for Darjeeling via 
Calcutta. He dealt with some official matters when he met the Secretary 
and the Deputy Secretary at the Dum Dum Air Port. 


On his way back from Darjeeling he attend- 
ed to some important matters of the Institution 
on April 27, and left Calcutta for Ootacamund, 
on April 28 to attend the 445th Meeting of the 
Council held there on April 29, 1968. He stop- 
ped in Ootacamund till May 1, 1966, in order to 
attend various other meetings held alongside. 
The President left Ootacamund on the morning 
of May 2, 1966, to emplane at Coimbatore for 
Bombay, but owing to foul weather he had to 
put up in Coimbatore till May 3, 1968. 

The President left India on May 6, 1966, for 
the U.K, to attend to Sixth Meeting of the 
Conference of the Engineering Institutions of 
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the British Commonwealth to be held in London during May 9-20, 1966, of 
which the Institution is a Founder-Member. He will be joined there by Shri 
R. N. Banerjee, the Secretary of the Institution. 


OBITUARY 


The sympathy of the Institution is extended to the relatives of those whose 
| passing is recorded here. 


Ralsaheb 8. C. Ghosh 


Raisaheb Sailesh Chandra Ghosh, MIE., died on December 9, 1965 at 
the age of 58. 


Shri Ghosh studied Electrical Engineering at Birmingham and Manchester 
Technical Institute during 1925-28, and completed his apprenticeship at 
Witton and Mirrlees, Bickerton & Day Ltd. in 1929. He then came to India 
апа during 1929-31 he was responsible for erection of Benaras Water Works, 
Asansol Water Works, Electric Drives of Dunbar Cotton Mills, Rewa Power 
House and Balrampur Power House. During 1031-32, Shri Ghosh served 
as Superintendent, Power House, Balrampur Estate Electric Installation, 
where he was in charge of erection and installation of water works, works 
of H.T. main, Н.Т. switchgears, transformers, L.T. switchgears, and two 
electrically driven centrifugal pumps. In 1932-51, he joined Messrs. Octavius 
Steel and worked in different capacities, such as, Station Superintendent, 
Balrampur Power House; Station Superintendent and Mains Engineer for 
Dacca Electric Supply Co. Ltd.; Mains Superintendent for Patna Electric 
Supply Co. Ltd.; and Resident Engineer and Manager, Dacca Electric 
Supply Co. Ltd. In 1951-58, he worked with the Damodar Valley Corpora- 
tion as Superintendent, Bokaro Thermal Power Station and also as a Senior 
Superintending Engineer, and then was promoted to the post of Deputy Chief 
Electrical Engineer in 1957. From 1958, he was associated as а Chief Engi- 
neer to Sijua Electric Supply Co. Ltd. The then Government of India had 
conferred on him the title of Rai Saheb in recognition to his services. He 
was elected the Member of the American Institute of Electrical Engineers, 
the American Society of Mechanical Engineers, and the Institution of Engi- 
neers, Pakistan, in 1951, 1952 and 1958 respectively. 


Shri Sailesh Chandra Ghosh joined the Institution as a Member in 1962 
and was an active participant in the Institution activities. 


Shri M. P. Mathew 


Shri Muttathottil Pailo Mathew, BSc. (Engg), M.Sc. (МЕ), A.AESSI, 
M.LE., died on March 2, 1986. 


Born on March 21, 1917 at Parur, Kerala, Shri Mathew obtained his 
B.Sc. (Engg.) degree in Electrical and Mechanical Engineering from Benaras 
Hindu University in 1940. He completed his apprenticeship in ‘Power and 
Light’, Bangalore, and in the power house, Trivandrum. In the latter case 
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he worked oh diesel engines and design section of the power house. In 
1941, he Joined the Engineering College, Trivandrum, as a lecturer in mecha- 
nical Engineering in a second grade but was subsequently promoted as a 
first grade lecturer. He delivered lectures to the engineering degree and 
diploma students, and was associate with the mechanical engineering 
laboratories. In 1944, he was sent by the University of Kerala to the air- 
fleld stations in Poona and Secunderabad where he had a month's training 
on various types of aircrafts and aero-engines, and was on the staff of the 
Indian Air Training Centre, Travancore. On May 6, 1944, he was granted а 
commission in the Royal Indian Air Force and was given the rank of Flying 
Officer. From March 1946 to June 1958, he served as Assistant Professor 
in the Mechanical Engineering Department of the University of Kerala. In 
1948, he was elected Associate of the Aeronautical Society of India. In 
August 1956, he went to Queen's University, Kingston, Canada where he did 
part-time teaching in the university and received the M.Sc. (Engg. degree 
in mechanical engineering with specialization in applied thermodynamics. 
In June 1058, Shri Mathew was appointed Professor and Head of the Depart- 
ment of Mechanical Engineering at the College of Engineering, Trichur, 
Kerala and from 1961 he was serving in a similar capacity, at the college 
of Engineering, Trivandrum, Kerala 


Shri Mathew joined the Institution as an Associate Member in 1947, 
and was transferred to full membership in 1962, He was the Member of 
the Executive Committee of the Kerala Centre for a number of years, and 
was also the Chairman of the Student Chapter for some time. 


Shri B. К. Oke 


Shri Bhaskar Kashinath Oke, B.E. MIE., died in March 1965. 


Born on March 18, 1912 at Borwadi Bombay, Shri Oke obtained h!s 
B.Sc. degree in 1934 from Bombay University. In 1939, he took his B.E. 
degree from the same University. In 1940, he Joined as Engineer in Hindu- 
stan Construction Co. During 1941-42, he was Structural and R.C.C. cal- 
culator in M.ES. During the years 1942-47, he was Sub-divisional officer, 
NLE.S., and was responsible for the construction of army camps and water 
supply works, etc. From 1947-49, he worked as Assistant Engineer, P.W.D. 
M.P. and was responsible for the construction of buildings, roads, culverts, 
and major bridges like Rihand bridge. During 1950-56, he served as Execu- 
tive Engineer, Durg; and completed the construction of roads, strong rooms 
for banks, school buildings, bridges, and irrigation works, etc. In 1950, he 
was promoted as Superintending Engineer (Irrigation). He worked on 
various projects like Gangulpara in Balaghat, Sagarnali project in Seoni, 
Dhuwadhar project in Shajapur, and Mola Dam project, etc. in the same 
capacity until 1962. He was then promoted as Deputy Chief Engineer, 
Irrigation Branch, МР. 


Shri Oke joined the Institution as Associate Member in 1948 and was 
transferred to Member in 1863. 
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Shri 8. К. Panikkar 
Shri 8. К. Panikkar, M.A, B.Sc. (Eng), MILE. died on March 16, 1966. 


Born in 1885 at Ambalapuzha, Kerala State, Shri S. К. Panikkar passed 
Intermediate from Madras University in 1913. He 
passed BSc. (Eng) degree with first class 
honours from the Edinburgh University in 1916. 
During the same year, he also took MA. degree 
in Political Economy and Moral Philosophy from 
the same University. 


He had his practical training in London up to 
1918, specializing in Reinforced Concrete. He 
joined Bengal Nagpur Railways and worked there 
in different capacities. During 1921-26, he was 
Assistant Engineer; from 1927-32, he worked as 
Acting District Engineer. Again, during 1933-38, 
he served as Assistant Engineer and was later 
promoted as District Engineer. During 1943-47 he worked as Deputy Chief 
Engineer and then as Chief Engineer from 1947 to the date of his retirement 
in 1949. He was responsible in Bermokaranpura Construction for the works 
of very heavy rock cutting and two major bridges on Kunar river. He was 
also responsible for works like repairs of heavy breaches on railways, well 
sinking, girder erection, and coffer dams, etc. 


Shri 5. К. Panikkar joined the Institution as Associate Member in 1925, 
and was transferred to Member in 1048. He was Chairman of Kerala Centre 
. during 1949-50 and the Member of the Executive Committee for a number 

of years After Мв retirement, he was closely associated with the activitles 
of Kerala Centre. 





Shri T. Rama Hao 


Shri Tirumakudlu Rama Rao, В.Е, MLE., died on May 7, 1985 


Born in 1891, Shri T. Rama Rao passed Intermediate examination from 
Bombay University in 1911. In 1914, he took his B.E. degree from the same 
University. He started his professional career as a Sectional officer and was 
responsible for cut-stone dressing, etc. in Krishna Raja Sagar Dam. During 
1915-18, he was Sub-Divisional Officer at Chamaraj Right Bank Canal and 
was concerned with gauging operations, etc. During 1918-26, he worked at 
Anicut canal and Guindy Rating station. During 1927-32, he was responsible 
for works such as tunnel excavation, sinking of shafts, etc. at Cauvery 
Branch excavation. From 1932-40, as an Assistant Engineer, he was respon- 
sible for works such as maintenance of buildings, roads and canals, gauging 
operations, tunnelling, R.C.C. ducts, etc. In 1940, he was promoted as 
Executive Engineer and was in charge of construction of many canals and 
distributaries, reservoirs, dams and channel works, girder bridge, concreting 
of roads, improvement of hillroads, survey and estimating of earth dams, 
etc. In 1948, he was promoted as Superintending Engineer, and soon after 
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retired. He was one of the first organizers of National Institute of Engineer- 
ing, Mysore and was its honorary professor and principal Later he served 
the Institute as honorary treasurer as well. 

Shri Т. Rama Rao joined the Institution as Associate Member in 1938 
and was transferred to Member in 1948. 


CORRIGENDUM 
'TO VOL. 16, NO. 8, APRIL, 1966 


Page 73, under Obituary, instead of Punam Chandra Agrawal’, please 
read ‘Pitam Chand Agrawal’, ` 


EMPLOYMENT SERVICE 


This service is intended for the benefit of members of the Institution and 
for the Government, industrial and other organizations employing engineers. 
It ts hoped that employers will make full use of this service to obtain their 
requirement. 


А small charge of Rs. 5 per Insertion will be made: ko тле tor понова 
appearing in the ‘Situations Wanted’ column. 


In the ‘Situations Vacant’ column, a charge of Rs. 2 per line will be made. 


Replies to advertisements should be addressed to Employment Service, 
The Institution of Engineers (India), P. О. Box No. 669, Calcutta 20, except 
where otherwise stated. 


SITUATIONS VACANT 


PRATAP BATTERY CORPORATION, Jinnah Tower, Guntur, Andhra 
Pradesh WANTED one qualified Battery Expert with five years experience in a 
Battery Factory in the product line. Apply with testimonials, pay required. 


WELL KNOWN INDIAN CONSULTING ENGINEERS shortly opening branch 
In West Germany require fifteen structural design engineers and dr&fismen. Those | 
having worked in Germany or knowing German language to apply with full 
particulars of qualifications, experience and salary expected (Office ref. E.S. 229). 


SITUATIONS WANTED 


YOUNG ENGINEER, age 32, passed Sections A апа B (Mechanical 
Engineering) of АМІЕ (India), passed BSc. of Calcutta University in Pure 
Sclence, and Diploma in both Mechanical and Electrical Engineering of Jadavpur 
University; having 10 years experiences (including recognized engineering 
apprenticeship training) in the maintenance and erection of mechanical and 
electrical machines and plants and in planning, scheduling and progressing with 
knowledge in Machine Design. (Office ref. ES. 225). 


CHEMICAL ENGINEER, 30 years, B.Sc. of the Mysore University, passed 
Sections A and B examinations of the Institution of Engineers (India), having two 
years of apprenticeship, and three years of supervisory experience in a big chemical 
factory manufacturing explosives, knowing Kannada and Tamil languages, seeks 
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suitable change, preferably to development/professional service side. Also willing 
to be sponsored for higher studies on service contract. Present emoluments Rs. 345. 
(Office ref. ELS. 228) 


R. C. De, MIE. (Ind), A.M.ASCE (U.S.A.), age 59 years, robust health, 
20 years experience in big hydro-electric and flood control projects of India and 
Burma; executed construction work most economically by heavy earthmoving 
machineries, specialised in pneumatic and diamond drilling; open for immediate 
engagement in big projects as Construction Field Mechanical Engineer or Con- 
sulting Engineer. High credentials for efficiency and integrity. 


"Write :—Pal Chowdhury Street, P.O. Ranaghat, District Nadia, West Bengal. 


STUDENT of the Institution of Engineers (India), age 23, passed diploma in 
civil engineering in first division from the University of Roorkee, having about 
3 years experlence in survey and investigation for hydro-electric projects, collec- 
tion of rainfall data, preparing estimates and execution of R.C.C. foundations for 
factory bulldings, precasting and R.C. columns and beams, salary expected 
Rs. 400.00. (Осе ref. ES. 230). 
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METRIC CHANGE-OVER IN ENGINEERING INDUSTRIES 


V. B. Mainkar 
Non-member 


Director (Weights and Measures), Ministry of Commerce, 
Government of India, New Delhi 


Introduction 

A reform of weights and measures at first sight appears to be a prosaic 
and simple affair, not worthg of much attention. Such an over-simplifled 
view of a major technical reform does injustice both to the people and the 
economy. * 


The urgency of the change-over was keenly felt by the Government of 
India when the Second Five Year Plan, with its emphasis on industrialization, 
was in the offing. This was put effectively into words by the late Prime 
Minister, Jawaharlal Nehru, who said, ‘Above all, in the development of 
sclence, industry, and new techniques, the use of the metric system is 
essential. Indeed it has to be used anyhow. То have two systems in the 
country, one for our growing industry and science and one for the other 
purposes of dally life, will not only be confusing and wasteful but a burden 
to all concerned.’ 


Legal and logical tasks 

The reform of weights and measures could be broadly divided into two 
groups of activities: (i) the tasks imposed by law, and (ii) tasks imposed by 
the logic of the reform. 

Under the Weights and Measures Laws passed by the Centre and the 
States, it 1s now illegal to use units of weights and measures other than 
metric in transactions for trade or commerce. It also makes illegal any 
references to non-metric units in quotations, orders, contracts, documents or 
other laws. The provisions of these laws аге being implemented through 
suitable Government agencies, viz. the Weights and Measures Organizations 
at the Centre and in the States. The position today is that the use of metric 
weights and measures is common all over the country. An integration of the 
country in this fleld, which had eluded us for centuries, is being achieved 
progressively in independent India. 


The second aspect regarding the logic of the reform brings the techno- 
logist and the engineer effectively into the picture. Before considering the 
various problems, a short survey of what has been done so far in this fleld 
may not be out of place. 


In the fleld of industry, the change-over was introduced in the early 
years of the reform for purchases and sales, The productive equipment or 
the dimensions and other design speciflcations of the products and machinery 
were not touched. Every industry thus asked for and supplied quotations 
in metric units and kept accounts of purchases and sales in metric units, It 
was also declared that all new machinery obtained or new plants set up 
should be fully designed in metric system or should at least be capable of 
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production into metric dimensions or quantities, even 1f it was not designed 
on the metric system. 


The Standards 

Simultaneously, the Indian Standards Institution (LS.L) was requested 
to undertake a far-reaching programme of prescribing specifications, codes 
of practice, handbooks, etc. in terms of the metric system. Тһе LSI., whose 
report on the adoption of the metric system sumbitted to the Government 
of India in 1949 had led to the metric reform, lost no time in settling down 
to the task. 


Standards for steel sections were quicklwlaid down in rational metric 
dimensions. Production of steel sections to these standards was undertaken 
in the three new steel plants which were set up during the Second and Third 
Plans, The Tata Iron and Steel Co. and Indian Iron & Steel Co. changed 
their rolls and other equipment and changed over to the production of the 
new sections. The change-over in such a basic industry as steel in the early 
years gave a good start to the reform in steel using industries. 


Another early decision of the LS.L was the adoption of metric screw 
thread profile for India in accordance with the International Organization for 
Stnadardization. A field in which ІЗІ. established spectacular results was 
the standardization of weights, measures and weighing and measuring 
Instruments which made possible due to the early legal introduction of metric 
weights and measures in the country. i 


As the work of the LS.L gained momentum, opportunity was taken to 
introduce these standards in some industries. This work was, however, 
comparatively arduous in many spheres for reasons which will be considered 
later 


Reform in education 

Side by side with these developments, a change-over was being effected 
in School and college education—technical and engineering. Textbooks for 
schools were revised so that all references to weights and measures were to 
the metric units alone. In technical and engineering education a 3-year 
phased programme was adopted so as to impart teaching of all technical 
subjects and in all classes by 1964-65. In many technical and engineering 
colleges, the change was effected according to the schedule, while In others 
it would be achieved in the next year or во. 


One of the chief difficulties was the non-availability of textbooks using 
the metric system. 'The books prescribed earlier were mostly written by 
British or American author and used British units. To replace these, the 
textbooks written in English using metric units, were not available. Trans- 
lation of French, German or Russian books was not undertaken by our 
technical teachers due to several reasons. This non-availability of metric 
technical textbooks exposed our utter and pitiful dependence.on British 
and American books. Fortunately, the younger generation of teachers took 
up the challenge and new or revised Indian technical textbooks making full 
use of the metric system are now being published in ever increasing numbers 
Our dependence on foreign textbooks is thus being overcome rapidly 
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‚ ш polytechnics also, the teaching of metric units exclumvely has been 
taken up in earnest manner. The Industrial Training Institutes are still 
lagging but it is expected that here also the change-over would be completed 
soon, < 


More and more engineers have been getting training in the ‘metric’ 
countries and they have also been fruitfully using their knowledge. 


The educational field has been reviewed in detail because that is the 
source for engineers and technologists of the future whose knowledge will 
be utilized in the rapid and rational industrialization of the country. With 
the new industries working fully in the metric units, these engineers will not 
have to face the difficulties due to change-over. 


Psychological preparation 

There is, however, a large proportion of the industry which still works 
on F.P.S, machinery and dimensions. These industries create a bottleneck 
for themselves and others if they do not take quick steps to adopt the metric 
system in its proper spirit. Instances are not rare when a demand is made 
for a 50.8 mm. (2 in.) product but the metric product of 50 mm. is lost sight 
of. A storage tank may be designed for, say, 10,000 gallons and then assigned 
a capacity of 45,459.6 or 45,460 litres. The designer never thought originally 
of a capacity of 40,000 or 45,000 от 50,000 litres, Le. 40, 45 or 50 kllolitres. This 
sort of ‘translational’ thinking merely creates difficulties for everyone. 


Perhaps the engineer who commits these 'atrocitles' justifles his action 
by pointing out that his training was in the FPS. system and, therefore, he 
could only visualize F.P.S. quantities and not metric ones. Such an attitude 
indicates mental lethargy or intellectual inertia which is incongruous in a 
developing country. The very process of developing the country requires 
that we should evolve new ideas, new thoughts, new techniques and new 
procedures. Intellectual intertia towards the new avenues of progress would 
only hamper our development in proportion to the power such persons com- 
mand. Instances are also not rare where heads of firms and organizations, 
who had to lead a team of a hundred or thousand engineers, expressed the 
view that as they would retire in 2 or 3 years, they did not wish to worry 
about the metric change-over They want to pass on the task to their suc- 
cessors. Imagine the frustration of the subordinates who want to go ahead. 

The first essential requirement of the change-over to the metric system 
m industry is, therefore, the shedding of inertia and the assiduous cultivation 
of the ability to get a mental grasp or 'feel' of metric units. In other words, 
In spite of initial difficulties, the engineer trained in F.P.8S. units must, what- 
ever his age or status, think of metric units and get rid of the habit of mental 
conversion which often leads to ‘strange’ results. No time should be lost 
in this process. 

After considering the paramount need for paychological preparation, we 
may now consider what the change-over implies in terms of physical work 


Avallability of standards 
A primary requirement of the change-over in industries is the availability 
of good, metric standards. The change-over is not a mere process of multi- 


4 THE INSTITUTION OF ENGINEERS (INDIA) 


playing inches by 25.4 mm. or lb. by 453.59 gm. or gallons by 4.54596 litres. 
It is a complete revision of old standards and establishment of those which 
have a thoroughly metric rationale or logic and can be used by engineers 
without getting into unnecessary calculations. The LS. has done a magni- 
ficent task by providing the bulk of these standards within the short period 
of 84 years. Keeping the industriel progress in view, the LS.L has also 
further rationalized many standards which had been prepared in the early 
Stages of the metric reform. The vital base for the industrial change-over 
has thus been firmly laid by the LS.I 


Production of materials 


The next stage is the production of materials according to Indian Stan- 
dards. The new industries found little difficulty in adopting the metric 
standards, But old and established units whose production was based on 
the British system sometimes experienced more difficulties. Many such 
industrial units pointed out that as there was no consumer demand for the 
metric products, they continued to produce only in-based products. The 
consumers, on the other hand, stressed that as the metric products were not 
available, they could not effect the change-over. This deadlock had to be 
broken. It was, therefore, appropriate that government departments and 
others concerned should have started the change-over so that а substantial 
demand was created for metric products Experience showed that others 
then fell in line in the course of time. The work done by the Railways, 
P. & T., Defence, etc. in the engineering fleld is noteworthy. 


The change-over could be introduced in simple steps even by the older 
industries. For instance it could be effected in such simple arithmetical 
quantities as the nominal dimensions of a fan, like 1,400 mm. instead of 56 in. 
(1,422 mm.) or 300 mm. in place of 12 in. (305 mm.) and so on. "There is no 
need to indicate nominal dimensions as 1,422 mm. or 305 mm. The consumers 
are now fully aware how much is a metre, a kilogram or a litre. They will 
not experlence great difficulty in getting accustomed to the new units if the 
industry and trade adopt them. 


Sometimes, however, a change is effected merely to satisfy legal require- 
ments. Such superficial changes only create difficulties for the ultimate user. 
For example, it was recently noticed that the capacity of pressure cookers 
was being given in litres but the cooking literature indicated quantities of 
water required and commodities cooked in pints, ounces and pounds. Imagine 
the housewife who knows what a litre of milk or one kilo of rice is, struggling 
with pints and ounces which she has never used in her life. Such a lop-sided 
change can be minimized 1f the producers carefully scan all the literature and 
specifications of their products supplied to consumers. This applies not only 
to cookers but also to the majority of engineering products 


Change-over tn products 


The next requirement of an effective change-over is that production 
should be switched to metric units, particularly in cases where the change is 
more in the rational denomination or dimension of the product than in its 
design. It may require the replacement of dies or slight adjustment of 
machinery or tooling. It can be effected when dies or tools are replaced in 
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the regular production schedule. It could be easily effected over a short 
period. Instances are production of nails, wood screws, rivets, ordinary faste- 
ners of various types, wires and wire based products, tiles, doors, windows, 
building materials, etc. These are the cases in which the ultimate consumer 
or user would not have to change his design or equipment substantially to 
accommodate the new products. 


The next step ıs more difficult and demands an ability to design products 
in the metric system. It is in this sphere that a number of artificial and 
genuine difficulties are felt or created. We may consider the principal ones. 


We may take on old and established industry which has been producing 
in.dimensioned machines. The machines are assembled from a number of 
parts and components. In this case the change-over may entail that each 
and every part would have to be redesigned. The producer would not be able 
to escape the need to redesign the machine, because the production of the raw 
materials, etc. which he would require for the old assembly would be gradual- 
ly shifting to rational metric specifications. A progressive manufacturer 
` would avoid the process of obsolescence of his design, if he takes timely steps 
to redesign his machine so that he could procure the necessary tooling, etc. 
in proper time. The older industries working on the FPS. system must 
realize this limitation to their future activities in the present context. They 
will have no right to complain later. 


The new design ought to be based on the Indian Standards Specifications 
for the various products and materials. It would create needless difficulties 
if LSI. standards, where available, are replaced by standards of other coun- 
tries like Germany, France, Russia, Italy and Japan, simply because they are 
on the metric system. There may be differences of a vital character. For 
example, recently difficulties were expressed in the use of LS.L screw threads 
by some firms because the specifications of their principals, though metric, 
had a different proflle. It is obvious that such an attitude to the change-over 
will create small pockets of demand for special products which are outside 
the normal production line and thus add to the cost of the final product. 


Self-rellance 


Such an attitude is also contrary to the need for self-reliance. India is 
the only country where machines designed by innumerable countries айа 
produced to a variety of specifications are being used. А visit to any factory 
producing small tools would show that tools to LS.L, LS.O. British, German, 
French, Russian or Japanese standards are produced to satisfy the require- 
ments of users. The capacity for small tools, limited as it is, has to switch 
production every 80 often, leading to waste in production. 


What is much worse, if we do not need the Indian Standards and raw 
materials, we create a dependence for spares on other countries at the cost of 
the detriment of our own industry. If supplies of spares and components are 
‘held up for any reason, as was witnessed recently, the Indian industry would 
find itself on the verge of a collapse. 
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Collaboration 

For a country which wishes to develop quickly, it is necessary to acquire 
the know-how initially from other advanced countries. India has sought and 
obtained collaboration from every advanced country in the world but mostly 
on technical terms dictated by the collaborating country. The result is that 
designs based on specifications used in the collaborating country are produced 
in India. The collaborating firm may be British or American in which case 
the equipment, spare parts and components are in the in. system, and if the 
collaborator is from France, Germany, Japan, Russia, etc, they are in the 
metric system. To the extent that the design is metric based the problems of 
change-over are simpler. But when it is in-based, the problems become 
complicated. If we go on producing to the design of the collaborating country, 
whether in.-using or metric, year after year without taking steps to digest the 
know-how and evolve our own design based on Indian produced raw materials 
conforming to Indian Standards, we are merely perpetuating a system of 
helpless dependence on other countries. We are also encouraging the expen- 
diture of valuable foreign exchange on royalties and imports of components 
and spare parts which could be produced in the country. An instance may 
be cited. A factory producing pumps was said to have developed 70% indi- 
genous content and was confident of going upto 85% in a year or two. The 
hitch in 100% switchover was that the delivery assembly, the very heart of 
the pump, was imported and no steps had been taken to design it in India 
after many years of collaboration. The delivery assembly which constituted 
nearly 60% of the value of the pump, was treated as just one component and 
classed with other parts like nuts and bolts as one item, leading to the final 
figure of 70% indigenous content 


If we continue this habit of dependence on collaborators for planning and 
designing, and do not work hard to improve our ability to re-design and pro- 
duce parts, accessories, etc., we are creating a pitfall for our own industry. It 
is, therefore, essential that industries which have already established colla- 
boration with other countries should take immediate steps to develop designs 
based on Indian products. 


Development of Indian designs 

The sequel to this line of thinking is that in any new collaboration it 
should be ensured that the designs are based on Indian raw materials from 
the very beginning. Where this is absolutely impossible, it should be provided 
In the collaboration agreement that the designs would be based on and pro- 
duced with Indian materials conforming to Indian Standards well before 
the period of collaboration ends. It is also necessary that the periods of 
collaboration should be shortened so as to achieve early self-reliance and 
independence of production, 


An important event in the fleld of collaboration, particularly with the 
U.K. firms, is the decision of the British Government to adopt the metric 
system in industries within 10 years, ie. by 1975. This decision would be 
immediately seen to be of advantage to India in view of our progress in the 
adoption of the metric system. Future collaboration with the U.K. firms 
should be on metric terms. Old collaborations could be renewed in terms 
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of metric units. There 1s, thus, no further need to create pockets of special 
specifications where the U.K. firms are concerned, 


Once a certain type of industry is set up with collaboration, it should be 
carefully considered whether a second plant or expansion of the existing plant 
should not be done fully with Indian know-how and raw materials. 


The aspect of collaboration has the metric undertone because all the basic 
Standards, raw materials, etc. hgve to be produced only in metric units in 
implementation of the programme of the change-over. It cannot be truthfully 
said that India has fully adopted the metric system until all machinery and 
products are in metric units. 


Necessity of a quick change-over 

For the process of self-reliance to be meaningful, this fundamental 
change-over in designs and machinery should be effected quickly. A long- 
drawn programme would defeat the very purpose of self-reliance, viz. to free 
the industry substantially from technical and other dependence on other 
nations or experts. This process, however, does not mean the scrapping of 
the existing machinery or products. Existing machines have to be continued 
in use for their life, with adaptation or re-calibration, where necessary. Spare 
parts for these machines would have to be provided for some years to come. 
But this should not be taken as an argument for indefinite continuance of old 
machinery. Similarly, spare parts for a long-life product like a locomotive 
will also have to be provided. But from a given date, which should be not 
more than say a year or two off, all such products should be designed and 
produced on the basis of rational metric standards. 


Conclusions 
We have had a long look at the basic need of a change-over to the use of 
metric units in Indian industry. In short, we may state the argument as 
below : 
(1) The metric change-over has to be effected in Indian industry 
without loss of time. 


(1) Ав a pre-requisite to this process, all engineers tramed in the F.P.5. 
system, must cultivate the habit of thinking in metric units, This 
can be achieved by making conscious efforts to use metric units 
without reference to FP.S. units. A conversion table should be 
referred to or required only very rarely. 


(iii) The standard specifications, codes of practice, handbooks, methods 
of test, etc., necessary for the metric change-over have already 
been laid down by the Indian Standards Institution. 


(ту) In many industries production has been already geared to the new 
metric specifications, 

(v) All new industries are producing materials according to the ration- 
al metric specifications. 

(vi) Industries which have not effected the change-over should do it 
quickly. 
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(vii) Industries in which only the nominal dimensions require change 
should switchover as a group immediately. 


(vii Industries which require change of dies and some tooling, should 
select a date in the near future and take effective steps to change 
production to conform to the appropriate Indian Standards by 
that date. 


(ix) Industries which require change of design, either entirely or parti- 
ally, should lose no time in re-designing the product. Care should 
be taken to ensure that such re-designing is based only on mate- 
rials conforming to Ind:an Standards. 


(x) Where collaboration with a foreign country or firm is concerned, 
it should be the policy to set up only the first unit with foreign 
help. Subsequent units or expansion of existing ones should be 
carried out with local know-how and expertize. 


(xi) When entering into new collaborations, it should be ensured that 
the design is based on products or materials conforming to Indian 
Standards. 


(xii) Where such a step is absolutely impossible, a stipulation should be 
made in the collaboration agreement that the design of the con- 
cerned product would be converted to Indian Standards and 
materials well before the expiry of the collaboration period. 


(xiii) If the above steps are taken without loes of time, the aim of self- 
reliance would be achieved and industry freed substantially from 
over-reliance on other countries for know-how, expertize, raw 
materials, spare parts and components 


(xiv) All these results flow from the conscious effort to adopt the metric 
system rationally in our industries, because all the new Indian 
Standards which have to serve as the foundation for the change- 
over are based fully on the rational use of the metric system. 


Recommended readings on metric change-over 


1. ‘LS: 786—1956, 151. Handbook of Quantities, Conversion Factors, 
Formulae, and Tables’. 


2. ‘LS: 787—1956, Guide for Interconversion of Values from one System 
of Units to another’. 


TS: 786—1956, Conversion Factors and Conversion Tables’. 


‘Training in Metric System for Engineering Industry’, 2nd edition, 
Ministry of Commerce, Government of India, New Delhi 1965. 


5. ‘LS: 1105—1857, Method for Precise Conversion of Inch and Metric 
Dimensions to Ensure Inter-changeability’. 


6. ‘LS: 1722—1980, Guide for Specifying Metric Values’. 


TRIEF CONCRETE FOR CONSTRUCTION OF DAMS 
T. B. Modak 


Non-member 


The details of the Fourth Five Year Plan are yet to be known and there- 
fore the extent of building and construction activity connected with this 
Plan remains to be assessed. We may safely assume that the cement pro- 
duction is going to further fall short of the demand even if vigorous efforts 
are made towards increasing the production of cement by the installation 
of new plants or expansion of existing units, by firms already in this 
industry or by the cement corporation which is proposed to be set up shortly. 


There is one field of construction where Portland cement can be saved 
to an extent of 60-70% by using Trief’ concrete in the construction of con- 
crete dams for hydro-electric schemes or irrigation and large water supply 
projects which consume considerable quantity of cement in the mass concrete 
dams associated with such schemes, if conventional concrete is used towards 
their construction. If, on the other hand, “ТгіеР concrete which has been 
successfully used in the construction of dams in Europe and the U.K. is 
utilized, nearly 80-7096 of Portland cement can be saved which could be made 
available for other constructional activities where such concrete cannot be 
used, specially in the light of present acute shortage of cement in the country. 


What will be described later is done with the sole purpose of initiating 
the concept of using ‘Trie? concrete amongst engineers who will be directly 
or indirectly concerned in the planning and execution of heavy dams for the 
hydro-electric, irrigation or major water supply projects under the next 
Five Year Plan. 


The reader may get the impression that economy and saving of cement 
is achieved at the cost of the quality and strength of mass concrete in dams 
which, as every engineer knows, cannot be done in the construction of such 
important structures. Actually, what is being achieved in the use of "Irief? 
concrete is that the cement content is, in no way, reduced but portion of 
the cement is substituted by granulated slag which has the equivalent or 
complementary properties of Portland cement, capable of homogeneously 
mixing with the same when the granulated slag 15 inter-ground with Portland 
cement clinker. 


It is common knowledge that the blast furnace slag cement is nothing 
but granulated slag from steel plants inter-ground with clinker in the pro- 
portion of 35:65 or 30:70 respectively and that the slag at Jamshedpur as 
well as at Bhilai is now being successfully granulated in our country from 
which slag cement is being produced to an extra advantage. It is well known 
that the slag cement has exactly the same properties as the portland cement 
and, in fact, in some respects it is superior to the ordinary one. In fact, due 
to fine grinding of slag (between 4,000-3,500 sq. cm. per gm), ‘Trie? concrete 
attains higher strength with time than concrete with ordinary cement. 
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In case of ‘Trief’ concrete, what is being done is that the granulated slag 
18 wet ground in ‘ball mills’ and kept in the form of slurry, having about 
30% moisture and stored in tanks where it could be kept agitated until 
pumped and delivered into the mixing drum of the concrete batch mixer 
when at the same stage portland cement is fed in the batching plant. The 
slurry as delivered into the concrete mixer known as Trief slurry, which 
is mixed with Portland cement in the desired proportion—say, 70:30 or 60:40 
mixture being known as "Irief' cement is being used for the concrete in the 
required proportion. 


As regards specific advantages in using "Trief concrete in construction 
of dams apart fram saving of Portland cement are that the temperature rise 
in such concrete is only 60% of that when Portland cement is used; besides 
this, there is almost complete absence of shrinkage cracks. Thus, the low 
heat properties of ‘Trie? cement which are of considerable importance in 
the construction of dams helps towards substantial saving in the construc- 
ton period by speeding up the construction cycle. It is claimed that the 
period of construction can be reduced to 50% at least. "Irlef' concrete has, 
for all practical purposes, the same strength as that of concrete produced 
out of Portland cement, but it should be noted that the ultimate strength 
falls off rapidly when slag proportions exceed 75%. 


In conclusion, it may be stated that Trief’ concrete is ideally suited due 
to low heat of hydration for the construction of mass concrete dams. This 
concrete has, of course, to be made under fullfledged laboratory control to 
ensure that the concrete fully meets the speciflcations laid down by the 
designer as regards its strength, etc. For Trief’ concrete, all that needs to 
be done, therefore, is to install a ‘ball mill’ for wet grinding of granulated 
slag transported to sites from steel works. 


The total Portland cement that can be thus saved in the construction of 
hydro-electric schemes, major irrigation and water supply projects in the 
next Five Year Plan can be assessed on the number of such schemes contem- 
plated. To give a rough idea, it may be interesting to note that if Trief 
concrete had been used in the construction of Vaitarna Dam for Bombay's 
water supply and Koyna Dam for the hydro-electric project, the saving of 
ordinary cement would have been at least 74,000 tons and 138,000 tons 
regpectively. 


Monograph on USE OF FLY ASH IN BUILDING INDUSTRY 


The cost of the above Monograph, published by the Institution, 
has been reduced to Rs, 2.50 in accordance with the decision of the 


Council Copies are available for sale with the Assistant Secretary 
(Technical) at the Headquarters Office. 





Contemporary World Engineering 
Project Series—30 


Members are invited to contribute to this Series the special articles featur- 
mg major engineering projects with which they have been associated in any 
manner. Articles should be preferably accompanied by photographs and 
illustrative sketches. 


PLOVER COVE WATER SCHEME* 


Introduction 


The Plover Cove Water Scheme is a large-scale and long-term project 
for doubling Hong Kong’s water supply and for providing sufficient storage 
capacity to maintain the supply through extended dry periods. Ranked as 
one of the best natural harbours in the world, Hong Kong on the south 
eastern coast of China occupies 391 sq. miles of islands and mainland. When 
completed in 1908, the new scheme will treble the colony’s water storage 
and provide sufficient storage capacity to maintain the supply through 
extended dry periods. The latest census in 1961 showed that 82% of the 
population of 3,120,000 persons lived in 13 sq. miles of the urban area which 
is 34% of the total land area of the colony. The rest of the land area forms 
mostly steep hillsides of the New Territories, leased to the British Govern- 
ment for 99 years in 1898. 


From the time of its foundation as a trading port, more than 100 years 
ago, until the present day when it is a densely populated and industrial 
area, Hong Kong has suffered from constant water shortages. The rainfall, 
averaging about 85 in. per year, is concentrated in the summer months 
between May and September. The problem has been to provide enough 
reservoir storage to ensure an adequate water supply through the dry winter 
months. Since the end of the last war, the Public Works Department has 
engaged in an extensive programme of reservoir construction. The demand 
hag, however, consistently outstripped the supply. In 1900, the Government 
signed an agreement with the Chinese Government, under the terms of which 
China has supplied Hong Kong with 5,000 million gallons of water annually. 
In 1804, a new agreement was signed, guaranteeing the sale of an annual 
15,000 million gallons. In order to cope with the expected increase in the 
demand for water over the next ten years, the Plover Cove Water Scheme 
was concelved. An inlet of the sea in Tolo Harbour on the northern main- 
land side will be sealed off, emptied of seawater and refilled with fresh 
water. Roughly 34 miles long and 1{ miles wide, the Plover Cove Reservoir 
wil have a useful storage capacity of 35,000 million gallons of fresh water 
when the main and subsidiary dams have been completed. 


The overall project skirts the northern and western sides of Tolo Harbour, 
forming an Т on its face. Raw water for the system is channelled through 
the tunnels principally to Plover Cove Reservoir from Tal Po river and 
numerous streams on the west and from the colony's northern rivers. 


* Courtesy Allischalmers, Milwaukee, Wisconsin, US.A 
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Maintaining service roads in the main tunnel 


Stage 1 . > 

Stage 1 provides for the conveyance of raw water diverted from the 
Tai Po River and collected from the mountain streams between Tai Po Tau 
and the Shing Mun River through about 8 miles of tunnels via Lower Shing 
Mun balancing reservoir to а treatment works at Sha Tin. Abstractions 
from the Tai Po River will include water diverted from Tau Pass which, in 
turn, will be augmented with supplies pumped from the Colony’s northern 
streams. In addition, Stage 1 construction includes an inflatable, neoprene- 
coated nylon dam and a pumping station (both at Tai Po Tau) and a second 
pumping station at the treatment works. The treated water will be pumped 
to Kowloon through pipelines to be laid in the Lion Rock tunnel, 


Construction of Stage 1 (the western part of the system) is nearly 
completed. This includes: 


(i) Ten miles of main and spur tunnels from near Tai Po Tau to the 
Lower Shing Mun balancing reservoir and then to the Sha Tin 
treatment works 4nd pumping station; 


(il) The Lion Rock road and pipeline tunnel from the treatment works 
to the service reservoirs from Kowloon; and 


(11) The four pumping stations, treatment works and distribution pipe- . 
lines. 
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Two subsidiary dams will be needed: one to close the gap between 
Harbour and Tung Tau Chau Islands; and the other between Tung Tau Chau 
and the peninsula forming the south eastern boundary of Plover Cove. The 
erest of Tung Tau Chau Island itself will be sliced off and surfaced with 
concrete, forming the overflow spillway from the reservoir to the sea. The 
contract to build the main dam and subsidiary dams. one of the three left 
for the second stage of the Plover Cove Water Scheme, also includes pump- 
ing out the seawater from the newly formed reservoir. À temporary pump- 





А 240-h.p. Behemoth working on the Plover Cove water supply projest 
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ing station wil house the permanent pumps during this final operation of 
the five-year contract. Then, the pumps will be transferred to the permanent 
structure. 


Stage 2 

Stage 2 involves the conversion of the large coastal inlet of Plover 
Cove in Tolo Harbour into an impounding reservoir by the construction of 
a main dam, two subsidiary dams and a spillway, together with the driving 
of a main tunnel from Tai Po Tau to Plover Cove. Tunnels branching off 
this main tunnel and separate^system of secondary tunnels will tap indirect 
catchments to supplement the natural runoff into Plover Cove Reservoir. 
The main tunnel will have the further functions of conveying impounded 
water from Plover Cove into the Stage 1 system and, at appropriate times, 
of transmitting Stage 1 surpluses into storage in Plover Cove Reservoir. 
Although, gravity flow directly from the reservoir will sometimes be possible, 
a low-head pumping station will be required at Tai Mei Tuk to draw stored 
water from Plover Cove Reservoir and to raise the level high enough behind 
a weir at the adjacent portal to enable the water to flow back through the 
main tunnel to Tai Po Tau. 





Construction of pathway to the tunnels in progress 


The Stage 2 tunnel system is expected to be completed in April, 1967. 
Four spur tunnels off the main tunnel, with a combined length of about three 
miles will connect with stream intakes. Two miles of catch-waters will also 
be constructed. In addition, a 24 01е long tunnel with a diameter of 12 ft. 
will channel water from a stream intake on the north Nam Chung side of 
the Cove directly into the reservoir, 
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Description of main contracts 


(i) Plover Cove main and subsidiary dams and Tai Mei Tuk Pumping 
Station 





Map showing tbe scheme 


The main dam, which will extehd from the end of the Tai Mei Tuk 
peninsula to the north-west shore of Harbour Island, will have a crest length 
of about 6,800 ft. and a maximum height of construction of about 130 ft. 
The dam will be built by first dredging out some 40 ft. thickness of the sea 
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bed in an almost equal depth of water to remove the very soft clay which 
is too weak to form the foundation for the dam. This will expose stronger 
clays and generally clayey sands upon which decomposed rock (i.e. residual 
soil), sand and rock will be bottom-dumped and placed to the full height 
of the dam. A wave wall and road along the crest of the dam will complete 
the structure. The main bulk of the dam will consist of decomposed rock 
which will be protected from wave action by graded rock fill. Sand will 
be incorporated in horizontal layers and vertical piles located at intervals 
through the decomposed rock to provide drainage and so to minimize pore 
pressures in the fill, especially in the saturated material deposited below 
the sea-level. 


The dredged clay will be deposited in a spoil area located a mile and a 
half to the west of the dam line while the constructional materials will be 
obtained from borrow areas adjoining Tolo Harbour. It is envisaged that 
decomposed granite will come from the hillsides of White Head and Ma Liu 
Shui, fresh granite from quarries to be opened in Turret Hill and sand from 
various areas on Tolo Harbour itself, all being transported by barge to the 
site of the dam. In the later stages of construction, decomposed granodi- 
orite will probably be excavated from the Shuen Wan peninsula and trans 
ported by road to be placed in the dam above sea level The borrow and 
quarry areas will be terraced and essential road and drainage works will be 
carried out to provide sides for future development. 


The two subsidiary dams will close the gaps between Harbour Island 
and Tung Tau Chau and between Tung Tau Chau and the peninsula forming 
the south-eastern boundary of Plover Cove. The crest of Tung Tau Chau 
itself will be cut down and surfaced with concrete to form the overflow spill- 
way into the sea. Cofferdams will probably be formed across the subsidiary 
gaps before the main dam is closed, the remainder of the subsidiary 
dams (incorporating the cofferdams) being constructed in the dry. The 
subsidiary dams will be constructed of materials similar to those in the 
main dam. 


The principal quantities of materials involved in the main and subsi- 
diary dams will be: 


Dredging ET Ed .. 6% million c. yd. 
Decomposed rock л .. 7} million c. yd. 
Rock fill Ss s .. 1i million c. yd. 
Sand | ы .. 2 million c. yd. 


Instrumentation of the main dam will be a dominant feature o? the works 
80'that accurate information on the behaviour of the fill may be obtained as 
successive layers are placed, in order to preclude any possibility of a slide 
occurríng due to an excessive build-up of pore pressures. 


The tidal range in the area is about 8 ft. and go presents a problem in 
effecting closure of the inlet. This aspect of construction is the subject of 
extensive study in model tests at the Hydraulics Research Station, Walling- 
ford, England. The tests seek to establish the best method for closure and 
to predict the currents likely to be experienced across and around the gap 


+ 
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. Another problem which will require attention during construction is the 
limitation of pollution of the sea by the deposition of dredged clay and of 
fill materials. Special measures may have to be taken if it is found that 
fishing and oyster culture are affected, 


Pumping out of the sea water from the newly formed reservoir will 
also form part of this contract. A temporary pumping station will be re- 
quired to house the permanent pumps together with the additional pumps 
required for this purpose. Upon completion of the pumping out operation, 
the permanent pumps will be transferred to Tai Mei Tuk Pumping Station 
which ig also included in the contract and comprises a reinforced concrete 
structure incorporating a pump sump founded on a rock outcrop in the bed 
of the reservolr and having an intake culvert extending into deeper water. 


The abutments of all the three dams and, where necessary, parts of the 
perimeter of the completed reservoir will be sealed by grouting. 


The results of extensive fleld and laboratory studies of the engineering 
problems involved will be made available to tenderers who will also be able 
to inspect many of the soil samples and rock cores taken. The contract 
period will be about flve years, inluding pumping out of the reservoir and 
refilling to mean sea level . 


This contract comprises of the main tunnel from*Tai Ро Tau to-Plover 
Cove, complete with its four branch tunnels and the largest of the secondary 
tunnels, i.e, from Nam Chung to Plover Cove. 


The main tunnel is about six miles long and has an equivalent internal 
diameter ranging from 26 ft. at Tal Po Tau to 30 ft. at Plover Cove; the 
invert drops 13 ft. from Tai Po Tau to approximately low tide level at the 
Plover Cove-portal The spur tunnels,,three of which extend to the south 
and one to the north of the. Pat Sin Range, have a combined length of about 
three miles and connect up with a total of five stream intakes, 


The Nam Chung Plover Cove tunnel has a stream intake at its northern 
end, is about 24 miles long and has an equivalent internal diameter varying 
from 11 ft. to 14 ft. 


The rock in which the main and branch tunnels will be driven is pre- 
dominantly a voleanic of fhyolitic composition with sedimentary intercala- 
tlons weathering in places extending to considerable depth. Near Tai Po 
Tau, the main tunnel line enters granodiorite for about j mile of its length. 
The Nam Chung Plover Cove tunnel, after passing through conglomerates, 
sandstones, and shales, should also encounter the fhyolitic volcano. The 
main tunnel will be concrete-lined but concrete or mortar linings will be 
provided in the other tunnels only, where rock conditions or limited cover 
render them necessary. 


(il) Eastern tunnels and catchwaters 


These are various tunnels ranging in equivalent diameter from '(4 to 
14 ft. and totalling about 4$ miles in length which, together with short 
lengths of catchwaters, are located to the east of Plover Cove. These tunnels, 
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which will be only partly lined, will be driven through formations similar 
to those on the Nam Chung Plover Cove Line. 


Plover Cove Reservoir will have a useful storage capacity of 30,000 
million gallons (110,000 acre ft.) out of the total storage of 39,000 million 
gallons (145,000 acre-ft.) and, with a length of 34 miles and breadth of about 
a mile, wil cover 2,950 acres at its presently envisaged top water level. 
Possible future raising could increase the useful capacity by gome 10,000 
milhon gallons. Таї Mei Tuk Pumping Station will have an installed capa- 
city or 100 million gallons perday with provision for running pairs of pumps 
in series when the reservoir level is very low and the pumping head exceeds 
about 25 ft. 


But whatever may turn up, tourists will certainly have a new sight-seeing 
point at Plover Cove in 1968. 


ADDRESSES OF CHAIRMEN AT THE ANNUAL GENERAL MEETINGS 
OF THE LOCAL CENTRES 


* Gujarat Centre 
Chairman's address by Shri G. 8. Desai, B.E., MLLE., at the 6th Annual General 
Meeting of the Centre on January 9, 1966 


The Chairman welcomed the Chief Guest Shri Nityanand Kanungo, 
Governor of Gujarat, and other invitees, and 
thanked the Committee of the Centre for electing 
him the Chairman for the year 1966 


Delivering the address, Shri Desal said, 'The 
State of Gujarat is broadly divided in two major 
divisions: the urban area and the rural area. The 
total area of Gujarat is 71,055 sq. miles. Out of 
this area, about 70,322 sq. miles cover rural Gujarat 
containing 18,584 villages, each with a population 
of 5,000 persons and less, vast areas of agricultural 
and waste lands, mountains, forests, rivers, ravines, 
etc. The urban areas of Gujarat comprise 733 sq. p’... 
miles area consisting of towns б? various categories  [i- | 
as shown in Table 1. 





According to the Indian census nomenclature, towns having less than 5,000 
population are termed as villages. But, there are eight such villages in 
Gujarat which show more of urban activity than of the rural ones. Therefore, 
these villages are classed as class 6 towns. According to 1981 census, 
the total poulation of the State of Gujarat was 20,633,350, out of which 
15,316,726 persons inhabited 18,584 villages іп the rural area and 5,316,624 
persons inhabited 175 towns and cities enumerated above. The pattern of 
population changes is shown in Tables 2 and 3. 
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Table 1 
Population data of urban areas of Gujarat State 


а Quantity | Names of important towns oun 
Class 1 6 Ahmedabad, Surat, Baroda. 

Rajkot, Jamnagar, and 

Bhavnagar 100,000 and above 
Class 2 10 Nadiad, Porbandar, Broach, 

Navsari, Patan, Cambay. 

Morvi, etc, 50,000-99,999 
Class 3 40 Surendranagar, Gondal, 

Anand, Bhuj, Balsar, Sidh- 

pur, etc., 20,000-49,999 
Class 4 53 Deesa, Jambusar, Vadnagar, 


Dhandhuka, Himatnagar, 
Sihor, Dwarka, Dhari, 





Dakore, ete., 10,000-19,099 
Class 5 58 Dhrol, Kalol (Panch Mahal), 
Halvad, Vaso, Mundra, 
Dharmaj, Tharad, etc, 5,000- 9,999 
Class 6 8 Less than 5,000 
Table 2 


Pattern of population changes in Gujarat State 


NI Increase in 
Population in Population in 
Area 1901 1961 б population, 
Urban 2,030,738 5,316,624 61.8 
Rural 7,064,010 15,316,726 216.8 
Total 9,094,748 20,633,350 126.9 


From the statistics, it becomes apparent that against a general rise in the 
population of State of Gujarat between 1901 and 1961, the growth in urban 
population is more than that in the rural population. The rise in population 
of class 1, class 2 and class 3 towns is much higher than the general rise of 
the population of the State of Gujarat. Whereas, the rise in population of 
class 4, class 5, class 6 towns and 18,584 villages is less than the general 
rise in the population of the State of Gujarat between 1901 and 1961. This 
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Table 3 


Pattern of population changes in towns of different 
categories in Gujarat State 


Increase(+) or 


Category of Population in | Population decrease (—) 


town 1901 1961 in d افا‎ 
Class 1 408,985 2,311,615 +4652 
Class 2 110,286 622.030 +4640 
Class 3 378,887 1,195,513 +2155 
. Class 4 558,466 702,603 + 258 
Class 5 400,960 449,928 + 12.2 
Class 6 176.164 34,935 — 802 


not only shows a very fast rate of urbanization in class 1, class 2, and class 3 
towns, but, obvious stagnation in class 4, class 5, class 6 towns, and 18,584 
villages. 


There is no wonder that about 9096 of industries in the State of Gujarat 
is concentrated in or near six class 1 cities and few of the class 2 and class 
3 towns. Yet, many more public and private sector industries are coming 
up and are proposed near the 6, class 1 cities. Thus, 6 class 1 cities and a 
few of the class 2 and class 3 towns are growing at а dangerous rate. In fact, 
Ahmedabad is showing the signs of bursting. Rural population is coming 
to these growing industrial centres and rural area is being impoverished 
in direct proportion to the giant growth of the industrial city areas. It is 
apparent that the industrial areas are poisoning the rural areas in the sense 
that all non-agricultural industries in the form of cottage and small scale 
industries are being killed off by the city industries and the rural popula- 
Чоп migrating into the cities for employment create all sorts of problems 
for them. This mutual poisoning has to be stopped. The obvious way out 
is balanced regional growth of the country as a whole. It invokes ihe 
question of regional planning. The word ‘regional planning’ is much used 
nowadays without its implication being properly understood. Therefore, 
let us first be clear about the exact significance of the term of ‘regional 
planning’. \ 


Without straying too far from our subject, the objective of regional 
planning may be defined as ‘the cultivation of habitability of the regions of 
human settlement’. The term ‘habitable’ may be defined as any natural 
or artificial space which provides man with suitable external conditions for 
his continuous existence, such as food, shelter, health, climate, different 
facilitles, etc. Since the industrial revolution in England, the different cities 
and towns in the West, which were independently functioning as separate 
units unconnected with each other, began to be getting more and more 
dependent and inter-related with each other. This process began to be dis- 
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closed only in the last decade of the 19th century. But the full implications 
of the regional planning as against the planning of an individual city or a 
town became obvious after the Second World War. 


Unfortunately, there appears to be a lack of clear appseciation of the 
overall meaning of ‘regional planning’. It is explained by the terms ‘balanced 
and co-ordinated development of region’. To get clear conception and philo- 
sophy of regional planning, I find it necessary to trace same events in the 
prehistoric and historic periods to bring home the true concept of ‘regional 
planning’. After the end of the ‘period of Adam’, the human race had 
entered the second period, which is known as “neolithic revolution.” Here, 
the human intellect had to act in order to preserve natural and social equili- 
. brium. From the stage of a savage, he has entered an era, when he learns 
the arts and method of producing and preserving food by farming and 
agriculture. He cultivates the land in small communities co-operatively. 
He maintains the natural balance by rational methods, and preserves the 
flow of biotic cycle : soil, water, plant, animal, man, which ensures permanent 
fertility of the earth and permanent livelihood for society. The earth served 
as the communal property of society and provided it with a secure livelihood, 
as long as society conformed to the laws of land and nature. The permanent 
fertility of the soil was the basic valuation criterion on which the social 
life and existence of settled peasantry were based. Soclety was co-operating 
with the land and was not owning or exploiting the land. Permanent fertility 
of land was preserved by obeying the rule of return. This rule was preserved 
by solving complex problems, like manuring, irrigation systems, etc.—in 
short, by planned use of land. For thousands of years, a social equilibrium 
and an equilibrium between society and earth were maintained. Such a 
soclety was maintained over the longest period of human history. 


In one of the periods of history, the farmers began to desert the village 
when foreign nomad tribes made successful invasions into the regions of 
ancient settlement. The farmers became subservient to the new class of 
noble man, bureaucrats and merchants. These events thoroughly destroyed 
the stability and self-containment of ancient settlement. The social centre 
of gravity was transferred to the сіНеѕ. On the one hand, man obtained 
powers to exceed the limitation set by nature and began to accumulate 
wealth in terms of money. On the other hand, the land became more and 
more an object of exploitation and mining. There is no end to the accumu- 
lation of money, of deceptive wealth, but there 1g—as far ав our capabilities 
go up to this day—quite a clear and fairly exact limit to the increase in the 
productivity of the soll As a consequence the land has turned into waste 
lands and desert, some times by neglect, and at other time by excessive 
cultivation. The transformation of money into the main economic value 
signifles, therefore, a disregard for the fate of future generations and human 
existence. It endangers the only source of sustenance society had and has 
the fertility of the soll One can exploit and misuse the earth and robe it of 
its fertility in the course of five years for the sake of quick profits, but a 
hundred years of preservation and rest will not fully restore the damage. 


The final period in the development of social settlement structure is 
represented by the so-called capitalist period. In the previous period, the 
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society in all their dynamic searches, experiments and innovation, at least, 
aspired for a renewed stability. But, in the final capitalist period, dynamism 
becomes an end in itself. The division of the society into mutually hostile 
classes, into disconnected professions, proceeds a pace and causes social 
fragmentation ‘and amorphosness. The technical inventions and increase of 
mechanical power, the increased availability of raw materials imported from 
far-off regions to the countrles where industrialiaztion makes progress and 
the unprecedented increase of population revolutionized the structure of 
human settlement. All this, brought about and encouraged indiscriminate 
exploitation of the agriculture and other natural resources of distant and 
spacious regions. The city’s dependence on the neighbouring villages ceases, 
and many farmers are forced to become proletarians. They go to the grow- 
ing unplanned cities to be absorbed in industries. Metropolitan centralism 
and backward rural area indicate the extreme inequality in the participation 
of population in the contemporary culture Thus developed the dynamic 
and progressive metropolitan centres at the expenses of the basic producers 
in large parts of the world. 


This historical background was necessary to grasp the true signiflcance 
of the term regional planning. Opulent America, the rlch urbanized West 
and impoverished Aslan countries with their huge population problems are 
confronted by the same grave problem—of the lack of economic, social and 
human stability and equilibrium, and the absence of stability in contemporary 
settlement problems. Ninety percent of the people and towns of U.K. and 
more than seventy percent of the people and towns of the U.S.A. are urban- 
ized. The standard of life in these countries is much higher than the same 
in the developing countries like India. Even then, there 1s growing recogni- 
tion of perils to man and society inherent in the process of contemporary 
development in these highly developed countries. The contemporary emer- 
gency which calls for regional planning manifests in many ways, the most 
prominent being: (1) vanishing natural resources, and growing population 
pressure, le. absence of a favourable balance between soclety and natural 
resources of its sustenance, (Н) amorphization of social and land settlement 
Structures, (iii) hostility between urban and rural areas, (iv) the strain of 
mechanization on living conditions, (v) deforestation and resulting deficiency 
in percolation and infiltration of surface water and consequent depletion of 
underground water, etc. 


Regional planning 1s, thus, an attempt to pursue consciously and with 
rational means the development of habitability. It is primarily based on 
scientific and technical studies. The assumption underlying a regional 
planning is that man and society will decide to use the land according to the 
land's capabilities and for the preservation of its essential values, rather 
than robbing it for the sake of temporary profits. 


With the foregoing description of the concept of regional planning, let 
us revert to our problem in Gujarat. About 30 class 1, class 2 and class 3 
towns are showing phenomenal growth, due to industries being located there. 
145 towns and 18,584 villages show the signs of stagnation, decay and obsole- 
scence, Before it is too late, it is high time that our leaders grasp the 


BULLETIN 23 


significance of this phenomena. The vast agricultural population cannot 
subsist on ‘agriculture’ only, even 1f the agricultural production is materially 
increased. Rural non-agricultural production based on “small scale’ and 
‘cottage industries’ will have to be planned So far, nothing is done to arrest 
the ruinous process of city and town expansion at the cost of rural area, 
though local town planning schemes are prepared in respect of few towns 
in isolation. Many unwarranted urban expansion are going on and are being 
proposed in isolation instead of working within the framework of properly 
conceived regional plan. Unplanned growth of big cities and towns is going 
on unabated on account of industrialization programme with its adverse 
effect on the rural area. It is heartening to note that the State Government 
of Gujarat has thought of incorporating ‘regional concept’ in the new draft 
for amending the Town planning Act of 1954. Let us hope the State Govern- 
ment of Gujarat blazes the trail and shows the way to save the country from 
gravitating to a slow but sure human tragedy. 


In conclusion, I would fail in my duty if I miss to emphasize our urgent 
need of having our own building. At present, we are accommodated by the 
Gujarat Institute of Civil Engineers and Architects in its premises. We have 
made unsuccessful efforts with the State Government to get a piece of about 
2,000 sq. yds. of land. If we get land, the Institution of Engineers (India) 
gives money for the structure. Many Centres in other states are fortunate 
in obtaining the land from their respective governments, but we have not , 
met with similar luck. We again request the government to see its way 
to help us out.’ 


Kerala Centre 


Chairman’s address by Shri T, P. Kuttiammu, MLLE., at the 19th Annual 
General Meeting of the Centre on March 5, 1966 


After welcoming the Chief Guest, the experts who took part in the 
symposium on the 'Industrial Complex in Alwaye-Cochin Region', and other 
invitees, Shri Kuttiammu thanked the Committee of the Centre for rc- 
electing him the Chairman for the ensuing year. 


Delivering his address, Shri Kuttiammu said, ‘The strength of the Insti- 
tution has regístered а further increase and at the end of the year it stood 
at 1295, 308 corporate members and 987 students. There is a scope and need 
for still further increase, for we should have on our rolls a large percentage 
of all those who are eligible for membership in Kerala, so that the institution 
will be fully representative and its usefulness will be broad based. On the 
construction side, we wanted to improve the accoustics of the Institution 
building, and an examination hall, effect substantial additions to furniture 
and fittings and secure sites for small buildings for the Paper Centres in other 
towns. Very little could be done due to the emergency. This year too, the 
conditions may not be very favourable. We shall, however, again try to make 
a start on all these and secure what best we can. The Paper Centre at Kun- 
dara has worked extremely well; a new Centre has been started at Alwaye. 
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The technical meetings of the Centres are held in cooperation with our sister 
associations of engineers in the P.W.D., Kerala State Electricity Board, etc. 
Last year, the Public Health Engineering Association also joined this family 
and we have had. several meetings in Trivandrum, Quilon and elsewhere. 
We have been able to start Book -Banks in the Engineering Colleges at 
Trivandrum and Trichur. Requests have come from other Engineering Insti- 
tutions for similar aids and we have to work for it. We have been able to 
conduct a few symposia and to have some of the papers printed. The 
Student Chapter has been particularly active in studies, in technical discus- 
sions and in sports and recreation. We have to think of starting similar 
chapters in other Centres of Kerala. All these are extremely useful activi- 
ties and have to be made more and more popular. This can be achieved 
only through the whole-hearted cooperation of all members and well wishers, 
which I am sure will continue to be available in an abundant measure. 


In my address last year, I explained certain aspects of food production 
in Kerala. Our annual requirement of rice at present is about 21 lakh 
tonnes, which is steadily on the increase due to increasing population and 
may rise to about 32 lakh tonnes in the next fifteen years, Against this, 
our production is a little over 11 lakh tonnes. With an all out effort on all 
fronts like irrigation, land reclamation, improvement of agricultural prac- 
tices, etc., we may be able to increase our production to about 20 lakh tonnes 
during the same period. 


In our State the allotment of funds made for irrigation and allied works 
for the coming year will be larger than ever before. Minor irrigation has 
been made a separate branch in the P.W.D. and we have now one Executive 
Engineer solely in charge of minor irrigation in each District. The scope 
for land reclamation is tremendous and has been actually demonstrated on 
pilot schemes like Manalur Kole in Trichur, R. Block in Kuttanad, Bolachira 
in Quilon, etc. and has to be extended to cover wide areas in our kayal and 
marshy lands. Here again, funds are available and it is the privilege of the 
Engineers and Agriculturists to push through the investigation and design 
of economically feasible schemes. 


The picture is not equally satisfactory in regard to medium and major 
projects. The outlay on these in the next 15 years should be about Hs. 100- 
120 crores, The misconception still persisting in certain circles that we need 
not give priority to medium and major projects, should be cleared. It is these 
projects that impound and conserve large quantities of water and it is the 
coverage given by these projects that insures scientific agriculture and land 
development. What has been done in Palghat and Trichur and in small 
pockets elsewhere can be done all over the State by implementing our major 
projects. Take for example Kallada irrigation project in the State, costing 
Rs. 13.28 crores. It will irrigate 130,000 acres of double crop paddy in Quilon 
district and will bring several other direct and indirect benefits. Kanjira- 
puzha and Kurlarkutty are excellent projects covering vast areas in the flat 
region of Palghat district. Chimmony and Muppily dams in Trichur will 
increase food production about two times in three years, if taken up for exe- 
cution. Pazhassi and Kuttiadi cover about 70,000 acres in the coastal region 
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of south Cannanore.and. north Kozhikode which are woefully poor in yield. 
The large canals of these projects connecting Taliparamba to Elathur in a 
net work will bring life giving waters to these flelds and change their very 
face.. All these have been delayed so long due to complete neglect of trri- 
gation in Kerala in the pre-Plan period and due to pressing demands of power 
and other factors in the first three plans. We should at least now give irriga- 
tion a very high priority. Funds should be found to finance all these pro- 
Jects in the ensuing Five Year Plans. 


Our efforts to get Central aid for anti-sea erosion works have succeeded. 
In Fourth Plan, these works are to be fully financed by the Central Govern- 
ment. Assured of such aid, we can now go ahead with the study of the 
coastal erosion problem in a systematic and scientific manner and secure 
permanent solutions, A Beach Erosion Board has been constituted with the 
Chairman of the Central Water and Power Commission, Government of 
India, as its head. It will be this Board that will initiate and guide the 
studies and the works. 


The Union Government have also offered to give substantial assistance 
to the development of our Inland Waterways and Minor Ports. Works are 
now in progress all over the State and these wlll receive further momentum 
in the coming years. 


The Research Station at Peechi has justifled its establishment and earned 
for itself a creditable place among the Research Stations in India. It is 
high time that we start studies and research on ино concerning roads 
and buildings also», 


«These are some of the more important reel developments under 
irrigation and allied subjects with which I am directly concerned. The 
members of this Institution are, one and all, connected with similar works 
of development. Everywhere we are going forward, but we get the feeling 
that the progtess should be more rapid and efficient. There are bottlenecks 
like lack of finance, shortage of foreign exchange, shortage of foodgrains 
and of power. Some of these are difficult to surmount quickly. But there 
are other obstacles which can be removed. The engineers along with other 
technical personnel do feel that they are not given sufficient encouragement 
and freedom to go ahead with developmental activities in efficient ways. 
Very often we come across obstacles, lack of understanding and lack of appre- 
ciation. We naturally feel frustrated and unhappy. A developing country 
cannot afford to neglect her engineers and technologists indefinitely.’ 


Madras Centre 


Chairman's address by Shri N. Mahalingam, B.Sc, MLE, at the 43rd Annual 
General Meeting of the Centre on December 20, 1965 


‘After welcoming the Chief Guest, Shri О. V. Alagesan, Union Minister 
of State for Petroleum and Chemicals, other distinguished. guests, and 
invitees, Shri Mahalingam thanked the Committee of the Centre for re- 
electing him the Chairman for the ensuing year.. 
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Delivering the Chairman's address Shri Mahalingam said, "The Institu- 
tion of Engineers (India) has been very fortunate in that Shri Alagesan, 
Union Minister of State for Petroleum and Chemi- 
cals, has kindly agreed to inaugurate the 43rd 
Annual Session of the Madras Centre. I have 
great pleasure in welcoming him and I convey 
my thanks for his agreeing to be with us today. 


It 1s the misfortune of the engineering pro- 
fession that, in spite of the remarkable develop- 
ment in industry that is taking place, a fitting 
recognition has not been accorded fo it. At very 
few places only the top management is given to 
the members of the engineerihg profession and 
mostly they have to be satisfied with being the 
technical heads of the projects, while complex 
decisions of accepting or rejecting their recommendations are only done by 
the administrative officials who head the industrial concerns. Many a time 
it has been our feeling that after analyzing the detailed development of some 
industrial units we come to the conclusion that their failures have been due 
to either lack of proper co-ordination or due to want of expeditious decisions, 
or sometimes due to both, at the top level. Now that the Government of 
India has appointed an Administrative Reforms Commission, it is the 
fervent hope of the engineering profession that this body will recognize the 
necessity to associate the technical personnel in administrative posts. 
Shri C. Subramaniam, Union Minister for Food and Agriculture, had stressed 
the necessity of giving more powers to the technical heads, while he was in 
the Steel Ministry. He has reiterated this opinion even with regard to-the 
problems in the Food Ministry. We do hope, Sir, that you will consider 
favourably the chances of associating the technical personnel for top manage- 
ment in your Ministry. 





Another important point on which I wish to draw your attention about 
the profession is regarding the position of civil engineers in most of the 
industrial complexes. We find both at Neyveli and at the Heavy Engineer- 
ing Project at Ranchi that there is heavy retrenchment of civil engineers. 
Unfortunately the period of employment covered is nearly a decade and 
it ig too late for most of them to make a fresh beginning in other places. 
May I suggest to the Union Government through the Honourable Minister that 
this problem has to be considered at a humane level and proper remedies be 
devised for the same? Our suggestion will be that all civil construction 
work, undertaken in various projects by the Union Government, may be done 
directly by the Central Public Works Department. Alternatively, all the 
civil engineers working in various projects may be given a ranking in the 
Central Public Works Department, and all permanent vacancies may be 
filled out of the redundant personnel from the projects. The problem is 
getting acute in view of the stress on defence being given priority in the 
Fourth Plan, and so most of the other projects are likely to be slowed down 
causing greater hardship for the civil engineers. 
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A matter which needs great attention at the all India level is the problem 
of “urban housing. The housing schemes undertaken by the Government 
involve the employment of manpower on a large scale. Thus, in the wake 
of increasing additions to the housing colonies, slums are also created side 
by side. Apart from this, the rate of progress of construction is also slow. 
On the other hand, in Western countries, house building has been mecha- 
nized to a great extent and many standardized parts are manufactured in 
factories and just like machinery is assembled, a multistoreyed building 
could be assembled with the assistance of a limited number of workers. 
The system that is being adopted in the West paves the way for the provi- 
sion of houses at a fast rate and avoids the creation of new slums. It is 
essential for the Government and the civil engineering organizations to con- 
sider this matter to arrive at an agreed decision so that during the course 
of urbanization, additional slums are not created in our cities. 


Another equally important matter which has to be considered by both 
the Centre and States is, the need for the educational authorities to properly 
forecast the demand for technical manpower during the next decade and to 
arrange their curriculum and courses of studies in all the technical institu- 
tions in the country in such a way as to suit the future need and demand. 
At present about 40% of the trained engineers are mostly on the civil 
side and we see, especially in Madras, that while the civil engineers are in 
surplus, they are not able to get, proper employment opportunities commen- 
surate with their- qualification and training. So, it has to be examined 
whether it is essential to reduce the number of civil engineering students or 
to suitably alter the civil engineering degree and diploma courses so that 
they may be enabled to seek their future in other allied industrial vocations 
In view of the fact, that the problems of management are day-by-day 
increasing and the regulations in the safety techniques, and the rights of 
labour are continuously changing, it is essential that the technical personnel 
are provided with the basic minimum knowledge regarding management 
technique and labour laws. The appointments in the managerial category 
require all this knowledge and it is better to provide them for the young 
men during the course of their academic career rather than allow them to 
learn these after taking up employment. 


National Emergency has made everyone of us to stress on more produc- 
tion. Production in the farm as well as in the firm depends upon two main 
factors, viz, power and technique. In this country, the motive power for 
the farm is mainly oil as the extension of village electrification has been 
slow. Better farm production needs tractors, bulldozers, sprayers, pumps, etc, 
all of which need oil. The present price of Diesel oil in India is very high 
due to the excise duty and sales tax levied: by the Central and the 
State Governments. Thus the high price of oil has rendered the use of 
mechanical equipment in agriculture very uneconomical From 1958, when 
the Centre introduced excise duty on a large scale for oil many Members 
of Parliament have been stressing the need to provide oil at a cheap rate 
for agricultural use and the point was conceded in principle, but till now 
no workable arrangement has been devised for providing motive-power for 
agriculture at economical prices. Unless it 1s done, any amount of discussion 
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and speeches on greater production will not yield the desired results. The 
main obstacle in the way of reduction in oil prices appears to be that the 
transport industry consumes nearly two-thirds of the oll in the country. 
This can be easily solved by increasing the vehicle tax on buses and lorries, 
so that the concession glven by reduction in oil prices may be amply com- 
pensated for the exchequer. 

I have only tried to highlight some of the important points which 
occurred to me to be considered at the policy-making level, so that our 
esteemed guest may give some thought to them and convey the same to his 
colleagues at the Centre for their consideration to be tackled at a national 
level’ 


Summaries of Papers Published in the Journal, 
vol. 46, no. 10, pts. EL 5, CH 3 and PH 3, 
June 1966. 


ELECTRICAL ENGINEERING DIVISION 


A Distortion Eliminator cum Distortion Analyser for Power Frequency 
Mains Supply 
Prof. J. K. Choudhury 
Associate Member 
and 
D. P. Chakravarty 
Associate Member 


Alternating current commercial supply voltages contain some distortion ; 
the distortion content generally lies between 48%. This amount of distortion 
is considered to be tolerable for most industrial and domestic applications, 
However, a distorted supply of this nature is unsuitable for precision electrical 
measurement purposes. In electrical measurement laboratories, it is neces 
sary to have a power frequency supply source of negligible distortion. To 
meet this requirement, it is customary for electrical measurements and 
standardizing laboratories to install a special sine wave alternator together 
with its driving motor and control accessories. These equipment are expen- 
sive and are beyond the scope of small testing laboratories. This paper 
describes a simple and inexpensive equipment which can eliminate three 
principal harmonics, say, the third, fifth, and the seventh harmonics, from 
a commercial 50-cycles supply -source and thereby give an output supply 
voltage having a distortion content less than 1%. The same equipment can 
also be used for measuring the total harmonic content of the commercial 
supply voltage and can thus serve ag a distortion analyzer for the main supply. 


Transient Reversal of Under-Rated Low Inertia Single-Phase Squirrel Cage 
Induction Motors 
Dr. A. K. Das Gupta 
Associate Member 


This paper explains the possibility of reversing an under-rated low 
inertia, single-phase squirrel cage induction motor by reversing the supply 
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voltage at the terminals of the motor. It also presents the experimental 
results to establish the possibility of obtaining such reversal of the motor 
under similar conditions, 


Application of the Monte Carlo Method for the Evaluation of the Transfer 
and Driving-Point Admittance of a System 
Dr. 8. Das Gupta 
Associate Member 
and 
A. К. Roy 
Non-member 

This paper presents the application of Monte Carlo methods in the ana- 
lysis of electric circuits, both A.C. and D.C., in which the games were played 
noting average scores for the different variables posing as players of the 
games. This method shows how the circuit analysis can be approximately 
made. The accuracy of the result is then further improved by the customary 


iterative methods. This method has been employed to obtain the transfer of 
driving-point admittance of a given electric network. 


Application of the Monte Carlo Games in the Analysis of А.С, Network—2 


Dr. 8. Des Gupta 
Associate Member 
and 
A. K. Roy 
Non-member 


The condition to be satisfied for the use of Monte Carlo games in the 


Я 4 
network analysis is hi; < 1, for all values of i. This condition may not 


always be satisfled 65 the matrix to be inverted. This paper presents 
a method for the solution of such problems requiring the inversion of 
matrices which do not directly satisfy the above condition. This method 
may also be applied with equal advantage in the case of a D.C. network 
. under the above circumstances. It also gives the solution of an example of 
an A.C. electric mesh network. The matrix inverted by this method gives 
an accuracy within 2.5% in most of the elements and only in case of one 
element the accuracy is within 4%. 


A Review of the Present Status of Solar Energy Utilization 


V. K. Maitreya 
Nonmember 


Solar energy can be employed economically in several domestic 
appliances. In areas where fuel energy is highly expensive, solar energy 
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may prove to be an excellent, easily avallable substitute. The conversion 
of solar energy to mechanical energy involves high cost, because unlike 
aeolian energy this energy is primarily in light or thermal form. This paper 
reviews the present state of development in solar energy utilization and 
Stresses that it ds essential to continue the efforts for progress in this field. 


A Proposed Method for Representing Circuit Elements for Power System 
Fault Study in A.C. Network Calculator 


8. R. Sikdar 
Associate Member 


The complexity of present day power systems compels us to solve the 
fault and other power system problems either by D.C. or A.C. network calcu- 
lator or diginal computer. Due to its limitations in representing the power 
System, the accuracy of solutions obtained from D.C. calculator is poor and 
therefore the A.C. network analyzer is used by most of the utilities. This 
paper presents a new method for representing the circuit elements in AC. 
network analyzer and gives the solution of a circuit with only one generator. 


Steady State Heating of Induction Motors under Unbalanced Conditions 


Prof. 8. Srinivasan 
Associate Member 


This paper develops a thermal equivalent circuit and a method for the 
calculation of the temperature rise of а wound rotor induction motor, when 
the motor operates under steady state unbalanced conditions The method 
has also been verified by applying it to a 5 h.p., 220 volts, 3-phase induction 
motor. 


Electrical Insulating Oxide Films on Aluminium 


Prof. B. M. Tareev 
| Non-member 


Electrochemical oxidation can generate dielectric oxide fllms on alumi- 
nium and some other metals. This paper presents a classification of such 
films and describes the properties and applications of oxide films pertaining 
to the first and second classes, Aluminium electrolytic capacitors are very 
widely used. Electrochemical oxidation by direct (rectified) current is used 
at present for the formation of anodic aluminium foil, e.g., generation of dt 
electric oxide film of the first class on its surface in mass production of electro- 
lytic capacitors. The possibility of alternating current application for anodic 
foll formation is shown both theoretically and by experiments in laboratory 
and at plant as well. This fact considerably increases the operating effici- 
ency of formation assemblies and provides some other advantages. The 
manufacture and use of anodizers, ie, with second class oxide insulation, 
aluminium may also be very prospective for the Indian industry. 


Studies on Failure of Distribution Transformers 


A. Venkateswara Hao 
` Associate Member 


This paper presents а brief analysis of the possible causes of failure of 
distribution transformers and also gives an exhaustive trouble-shooting chart 
for transformers and the associated switchgear. 


CHEMICAL ENGINEERING DIVISION 
Kecovery of Potassium Salts from Spent Wash of Molasses Distillery 


B.N. Chakrabarty 
% Non-member 
and 
T. Б. Bhaskaran 
Non-member D 


Since the establishment of distillerles in India, satisfactory disposal of 
their liquid wastes had remained a difficult problem. There are about thirty 
installations in the country and more than one-half of them are located in 
Ше State of Uttar Pradesh only. Most of these distillerles process cane 
sugar molasses obtained from sugar factories for production of ethyl alcohol, 
and only a small fraction of them use barley, rye, etc. to produce potable 
liquor. This paper presents the results of pilot plant investigations, which 
reveal that high grade potassium salts can be economically recovered from 
the molasses spent wash of the distilleries, The recovery process would 
also result in a satisfactory solution of the difficult disposal problem of 
distillery works in India. Д ` 


Silicone Adhesives and Sealants 


T. J. Gair 
Non-member 


This paper presents the properties of silicone adhesives and sealants, and 
describes the versatile range of their applications in the technical enterprises. 


Theoretical Evaluation of Thermodynamle Properties of Freon Refrigerants 


L. N. Misra 
Non-member 


This paper deals with the principle of the theoretical evaluation of 
thermodynamic properties of Freon Refrigerants and calculates the 
properties of both Freon 12 (Dichloro difluoromethane) and Freon 11 
(trichloro monofluoro methane). The properties of: Freon 12 thus calculated 
have been compared with the values given in the data book published by 
the American Society of Heating, Refrigeration, and Air-Conditioning 
Engineers. The properties of Freon 11, as calculated, have been given in a 
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tabular form over a wide range. А pressure-enthalpy chart and an enthalpy- 
entropy chart for Freon 11 have also been developed, which will be useful 
for Freon turbine designers and refrigeration engineers. 


PUBLIC HEALTH ENGINEERING DIVISION 


Studies on Effiuents from Pulp-Paper Mills and its Kole in Bringing the 
Physzico-Chemical Changes around Several Discharge Points in 
the Hooghly Estuary 
A. К. Basu 
Non-member 


The pollution load contributed by effluents of the major pulp-paper mills 
situated in and around the Hooghly estuary was estimated as 40,040 |р. per 
day B.O.D., 322,820 lb. per day suspended solids, and 54,210 lb. per day of 
Ugnins. The B.O.D. values of the efftuents when computed in terms of 
untreated sewage gives the ‘population equivalent’ as 235,529. The physicho- 
chemical conditions in the close vicinity of discharge points of the effluents 
indicated that they were not satisfactory. But owing to tidal mixing, flow, 
and large volume of mixing water the immediate effects of pollution arising 
out of the pulp-paper mill effluents on the receiving water were negligible. 


Seasonal and Diurnal Finctuations in Water Consumption 


J. К. Bewtra 
Non-member 


Three years data on hourly and daily water consumption in seven distri- 
bution districts of Delhi were analyzed to obtain design factors for distribu- 
tion mains and distribution reservoirs. These districts have 24-hour supply 
with throttled supply in the night hours in some districts and were so chosen 
as to cover the populatión with different standards of living and with vary- 
ing proportion of domestic, industrial and commercial use. This paper 
presents the maximum and minimum daily demand, peak hourly demand 
and effective equalizing storage values along with their periods of occur- 
rences. A rising main connecting the two distribution reservoirs has also 
been studied. s 


Applieation of B.O.D. Moderator for the Treatment of Pharmaceutieal Wastes 


B. V. Kadam 
Non-member 
aud 

K. M. Wani 

Non-member 
Proper sanitary disposal of liquid wastes, particularly industrial wastes, 
has proved a difficult problem all over India for want of suitable method 
of treatment. The cost af building and running a small purification plant of 
conventional design is comparatively very high. This paper presents the 


results obtained by the application of a B.O.D, moderator for treating phar- 
maceutical wastes from an industry in Gujarat State, 


BULLETIN 2 33 


Role of Compost Plants in India as Urban Amenity and as à Source of 
Organic Fertilizer 


T. R. Krishna Rao 
Non-member 


Compost is an organic fertilizer and soil conditioner, produced using 
city and town refuse as raw material Night soll and sewage sludge can 
be added to the refuse to increase the amount of compost produced and also 
enrich its contents. Compost is not new to the Indian farmers; it has been 
in use in India for quite sometime. However, its production is not in any 
way organized on a planned and national basis, and its use has not been made 
as significant a contribution as could be made, due to the small scale of 
production and use. This paper presents a brief analysis of the versatility 
of compost and stresses lts importance in solving India’s problems of food 
and agriculture. 


2 


Maintenance of Hand Pumps Fitted to Small Diameter Tube Wells 
in Rural Areas 


N. Majumder 
Member 
and 
8. Subba Hao 
Associate Member 

Based on experience gained in the Singur Health and Training Centre, 
West Bengal, the authors present in this paper the maintenance require- 
ments of hand-pumps installed in rural areas for water supply. It is observed 
that the operations involved in surging and re-sinking of tubewells are com- 
parable with those of sinking new tubewells, and it is, therefore, found con- 


venient to link up the programme of surging a re-sinking of tubewells with 
that of sinking new tubewells. 


Oxidation Ponds for Vijayawada in Andhra Pradesh 


Ү. В. Murty 
Associate Member 


В. Б. Harris 
Non-member 
M. Govindiah 7 
Non-member 
and 
С. К. Seth 
Non-member 


Extensive laboratory and pilot plant studies have indicated the great 
potentialities of oxidation ponds as sewage treatment facilities in India, 
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especially in Andhta Pradesh. Based on results of these studies, a full-scale 
treatment plant is being constructed in Andhra Pradesh for the first time at 
Vijayawada to get 6 million gallons per day of partially treated sewage 
and 1 million gallons per day of septic sullage in separate oxidation ponds 
located at different parts of town. This paper presents the factors which 
have weighed in favour of oxidation ponds, together with the complete 
design and cost analysis of the project. 


A Simplified Sewage Purification Process for Small Quantities of Domestic 
Sewage and Industria] Wastes 


C. J. Shah 
Associate Member 


Industrial expansion together with the concentration of large population 
in certain developing towns and villages has created serious problems of 
stream pollution, and incidental pollution of water supply sources. Sewage 
disposal has, therefore, become a live problem all over India. The costly 
conventional sewage treatment plants cannot be adopted as and where 
required, mainly because of shortage of funds, and non-availability of plants 
without foreign exchange. This paper presents the detalls of an effort, made 
at Baroda, to work out under Indian conditions a process by which small 
quantity of sewage can be purifled at such a cost that the process may find 
general adoption. The mechanism required is very simple, can be locally 
fabricated and does not require any skilled supervision. 


Use of Nomographs for Quick Design of Sewage Treatment Plants 


8. Subba Hao 
Associate Member 


Several authors have published in various journals, a number of nomo- 
graphs to facilitate quick design of various units used in the treatment of 
water and sewage. Although designs can be made with the basic equations 
involved, the nomographs come in very handy for a busy design engineer for 
whom at times, time factor becomes a primary consideration. Particularly 
now and in future, when a large number of water supply and sanitation 
projects are going to be envisaged throughout India under the national and 
state water supply and sanitation programmes, engineers may find such 
graphs very useful For purposes of convenience, these nomographs are 
classified under two main groups, namely, sewage and water, and those 
useful for sewage treatment are compiled and presented in this paper with 
illustrative examples to show how these graphs are used. 


+ 
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PROCEEDINGS OF THE MEETING OF CORPORATE MEMBERS, PATNA, 
JANUARY 30, 1966 


А meeting of Corporate Members was held on Sunday, 30th January, 
1868, at the Bihar Centre of the Institution, Hardinge Road, Patna, at 12.05, 
to consider the formation of "The Benevolent Fund of the Institution of 
Engineers (India). In the absence of Prof. N. 5. Govinda Rao, President, 
Shri B. P. Kapadia, President-Elect, was in the Chalr, вв the seniormost 
member of the Council; there were 253 Corporate Members present. 


The President-Elect at the outset wanted to postpone this item as he 
had certain views against this item and in the absence of Prof. N. S. Govinda 
Rao, he would not like to take up this item, but would like to postpone it. 
However, some members desired that this should be taken up in that meeting 
only. 


The President-Elect stated that the Institution should not do certain 
things which bring down the name of the Institution. He felt that this is 
one of guch items which will produce no result and therefore, we shall be 
subject to direct criticism all round. Further, he quoted that more than 
6 or 7 years ago a ‘Rupee Fund’ was started for establishing scholarships 
for engineering. This was perhaps a better objective than this Benevolent 
Fund and was really an excellent idea; he added that the members will be 
surprised to note that after 7 years only Hs. 700 to Rs. 800 have been collected. 

‚ А worse fate might result in this as times are more hard and difficult than 
before. ‘He, therefore, expressed that this item may be withdrawn. 


However, some members did not agree to it, 


Next, Dr. T. Sen proposed that "The Benevolent Fund of the Institution 
of Engineers (India)' be formed, and that the Memorandum of Association 
of the Benevolent Fund and the Rules and Regulations of the Fund as shown 
in the Annexe to the Notice be adopted, with, however a suggestion as made 
by the Council to the legal advisers to make the necessary addition to the 
rules in order that the Controller of Accounts of the Institution may be 
the ex-officio Secretary of the Fund, and modifications, if any, for purposes 
of income-tax exemption. 


Maj-Gen. Harkirat Singh seconded the proposal of Dr. Sen. This was 
passed. i 


With a vote of thanks to the Chair, the Meeting terminated at 12.30 p.m. 


INSTITUTION NOTICES 


Draft Indian Standards 
The following draft, Indian Standards have been issued recently. 


1. Draft Indian Standard Methods of Test for Soils: Part 1—Ргерага- 
tion of Dry Soil Samples for various Tests—Doc.: BDC 23 (868); Part 20— 
Determination of Dry Density of Solls in-situ by Sand Replacement Method— 
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Doc: BDC 23 (937); Part 27—Determination of Calcium Carbonate—Doc: 
BDC 23 (1085) and Part 28—Determination of Dry Density of Soils in place 
by the Core Cutter Method—Doc: BDC 23 (1129). 


Part 1 of the standard covers the method of preparation of dry samples 
from the bulk soil sample received from the fleld for various tests. Part 20 
covers the determination, in-situ of the dry density (weight of dry soil per 
cu. cm. or cu. m.) of compacted fine and medium grained soils. Part 27, lays 
down the method for determining the percentage by weight of the content 
of calcium carbonate in soil Part 28 covers the determination in-situ of the 
dry density weight of the dry soll (per cu, cm. or cu. m.) of natural or com- 
pacted soll but it is recommended that it should be used only when it is 
not possible to use the methods of Parts 1 and 20. : 


Members may send their comments on this draft Standard before July 15, 
1966, to Shri С, G. Swaminathan (A.M), Assistant Director, Central Road 
Research Institute, New Delhi 20, who is the Institution representative on the 
Sectional. Committee dealing with this draft Standard. 


2. Draft Indian Standard for Fire Resistance Test of те 
Doc: BDC 38 (888). 


Thís standard lays down the method of test for determining fire resistance 
property of built up elements of building structures and enables grading of 
these elements according to their ability to resist fire. 


3. Draft Indian Standard for Method of Test for Combustibility of 
Bullding Materials—Doc: BDC 36 (889). 


This standard lays down the method of test for determining the com- 
bustibility property of building materials. 


4. Draft Indian Standard for Fire Propagation Test —Doc: BDC 38 (920). 


This standard lays down a method of test for measuring the ignitabllity 
of combustible materials and the contribution they can make to grow of fire 
in bulldings. 


Members may send their comments on these draft Standards before 
July 15,.1866, to Brig. N. B. Grant (M), Director (Engineering), R & D, Minis- 
try of Defence, Kashmir House, New Delhi 11, who is the Institution represen- 
tative on the Sectional Committees dealing with these Standards. 


5 Draft Indian Standard Specification for Foot Valves for Water Works 
Purposes—Doc: BDC 3 (1012). 


This standard covers the requirements for flanged and screwed-end foot 
valves of both swing and lift types for use with centrifugal pumps for water 
works purposes. 


6. Draft Indian Standard Specification for Surface Boxes for Sluice 
Valves—Doc: BDC 3 (1056). 


This standard lays down the requirements for cast iron surface boxes 
for use with sluice valves for use on service pipes and water mains. 
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Members may send their comments on these draft Standards before 
July 20, 1966, to Shri B. B. Rau (A.M), Deputy Assistant Director General 
(Public Health Engineering), Central Public Health Engineering Organiza- 
tion, Wing 8, Patiala House Annexe, Tilak Marg, New Delhi 1, who is the 
Institution representative on the Sectional Committee dealing with these 
Standards. 

Copies of the draft Standards may be obtained from the office of Indian 
Standards Institution, “Manak Bhavan’, 9 Bahadur Shah Zafar Marg, 
New Delhi 1, or from its branch offices at Bombay Mutual Terrace, Sand- 
hurst Bridge, Bombay 7; 5 Chowringhee Approach, Calcutta 13, 14/69 Civil 
Lines, Kanpur. or 54 General Patters Road, Madras 2. 


Central Roster of Scientific Translators 


The Indian National Scientific Documentation Centre (Insdoc) is compil- 
ing a Central Roster of Scientific Translators. Persons possessing scientific 
qualifleations and proficiency in any of the foreign languages except English 
wil be enrolled in the Hoster, with a view to utilizing their spare time in 
activities which are very useful to the nation and to themselves. Further 
particulars can be obtained from the Director, Insdoc, Hillside Road, Delhi 12. 


INSTITUTION NEWS 
President's Itinerary 


Shri B. P. Kapadia, President (1966-67), left India on May 0, 1966, for the 
U.K, fo participate in the Sixth Meeting of the Conference of the Engineering 
Institutions of the British Commonwealth, held 
in London from May 9-20, 1966. In London, he was 
Joined by Shri R. N. Banerjee, Secretary, who had 
left India on May 4, 1966. On the successful com- 
pletion of the Meeting, the Secretary returned to 
India and joined office on June 2. The President 
is expected to be back in India on June 25, after RA 
an extensive tour of the various engineering pro- | . 
jeets all over the Continent. E 

Like the earlier five meetings held in London | 
(September 1948), Johannesburg (April 1950), # 
London (May 1954), Australia and New Zealand 
(March 1958) and Canada (September 1962), this 
meeting provided a forum for free exchange of 
views among the Presidents and Secretaries of the 
participating institutions, the details of which will be published later. 


USE OF FLY ASH IN BUILDING INDUSTRY 


This monograph on ‘Use of Fly Ash in Building Industry’ is the outcome 
of the approval given by the Council of the Institution at its 435th Meeting 
held in Bangalore on May 23, 1964, to a resolution moved by the Chairmen 
of the Civil Engineering Division. 


The contenta of this monograph highlighting the features of the highly 
versatile building material, fly ash —an industrial waste produced in profusion 
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in the thermal stations of India and difficult of disposal as produced—which 
was the subject of investigations by a research team at the Central Building 
Research Institute, Roorkee, was approved by the Council for publication in 
ita present form. 

The cost of the monograph is Rs. 230 and orders, accompanied with pay- 
ment by postal order or cheque, may be addressed to the Assistant Secretary 
(Technical) at the Headquarters office. 


Prof, Б. N. Baner]ee—the new Secretary 


Prof. Ramendra Nath Banerjee, BE. (Elec), MS. (Mech) (USA), 
М.Тех А. (India), MLE. the new Secretary of the Institution, was born in 
Calcutta in 1914. 


He passed the Matriculation Examination from 
the Calcutta University in 1930 securing first grade 
Scholarship and Gold medal `Не passed the BE. 
in Electrical Engineering from the Bengal Engi- 
neering College, Sibpur, in 1936, standing First 
in order of merit with First Class Honours, secur- 
ing the University Gold Medal, prize and the 
Siebley Scholarship. Incidentally, he is the first 
Electrical Engineering graduate from the Calcutta 
University. 

Prof, Banerjee then joined the Tata Iron and 
Steel Co. Ltd. as an A-Class apprentice and passed 
the Technical Graduateship Examination in 
Metallurgy and Higher Engineering from the 
Jamshedpur Technical Institute. In 1988, he was 
selected by the Government of India as a Machinery Expert Appraiser for 
his specialized knowledge of Iron and Steel Industry and was posted in the 
Calcutta Customs. During the first part of the last World War, he was sent 
on special deputation to Chittagong and Karachi ports and then to the Indian 
Stores Department in Calcutta. In 1946, he was sent by the Government of 
India to the Untversity of Minnesota, U.S.A. for higher study and training 
in Refrigeration and Air-conditioning. There he took his M.S. degree in 
Mechanical Engineering and worked for about a year in several factories 
as a Refrigerating Engineer. After his return in 1948, his services were 
requisitioned by the Government of West Bengal. He was kept for a year 
in the Electrical Engineering Department of the B.E. College and was then 
placed in-charge of the Government Cold-storage and Ice Plant as a Resident 
Engineer, and also as a Visiting Lecturer in the ME. Department of the B.E. 
College. In December 1950, he joined the newly founded Institute of Jute 
Technology of the Calcutta University as the Professor апа Head of the 
Engineering Department and subsequently became its Principal in 1958, 
which post he was holding up till now. Here he introduced a new line of 
post-graduate technical instruction incorporating the Industry and the 
University together. 


Prof. Banerjee has a long association with the Institution starting as a 
Student member in 1935. He was elected an Associate Member іп 1043 and 
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a Member in 1954 Не was the Honorary Secretary of the Bengal Centre 
"for three years in 1954, 1955 and 1958; a member of the Council for six years 
in 1955-56 and from 1958-63; and a member of the Finance Committee for 
one year in 1955-56. He was appointed by the Council as the Convenor of 
the Students Welfare Sub-Committee. He was the Chairman of the Students 
Welfare Sub-Committee of the Bengal Centre for seven years. Up till now, 
he was representing the Bengal Centre in the West Bengal Electrical Lícens- 
ing Board, and the Institution in the Indian Standards Institution’s Calcutta 
Branch Office Advisory Committee. It was he who in 1954, first introduced 
the system of regular weekly meetings, framed the Divislon-wise Advisory 
Committee for fixing up programme and established the properly constituted 
Students’ Chapter in Bengal Centre. He also convened the first meeting 
of the Honorary Secretaries of the Local Centres at the time of that year's 
Annual General Meeting, for better inter-Centre co-operation and co-ordina- 
tion. He has conducted Refresher Courses, delivered lectures and contributed 
many technical papers in the seminars and symposia of this Institution. He 
has also contributed an article in the Mechanical Engineering Section of the 
Review of Engineering Developments, published by the Institution. He has 
also contributed papera and delivered lectures in the Indian Sclence Congress, 
Indian Textile Association, ASME. (Minnesota, U.S.A), All India Radio, 
B.B.C. (London), Rotary Clubs, Y.M.C.A,, etc. in this country and abroad. 


He was the Vice-President and then President of the Calcutta Branch of 
th Textile Association of India. Upto the present, he was the Honorary 
Secretary of the Eastern Zone of the Association of Principals of Technical 
Institutions, Association of Plant Executives (India), and the B.E. College 
Alumni Congress. 


He was a Member of the Iron and Steel Institute (London), American 
Society of Refrigerating Engineers and the American Society of Mechanical 
Engineers, 


In his college days, he was a first-rate sportsman, taking part in all 
important games. Now in his leisure time, he indulges in drama, music 
and outing. 


) LOCAL CENTRE ACTIVITIES 


Visit of the Minister for Labour, Housing and Transport, Government of 
Mysore, to the Engineering Research, Development and Consultancy Centre 


Shri Devaraj Urs, Minister for Labour, Housing and Transport, Govern- 
ment of Mysore, paid a visit to the Engineering Research, Development and 
Consultancy Centre, Bangalore, on April 11, 1966. The Minister had a frank 
discussion on the subject of training facilities for various trades in the building 
industry. Shri B. L. Shantamallappa, Director of Technical Education, 
Shri R. Sampathkumaran, Director of Training and Employment, Shri В. A. 
Rajagopal and Col. А. Ramaswamy were also present. 


Shri L M. Magdum, Chairman of the Mysore Centre, described the back- 
ground on the growing importance of trained personnel and their acute short- 
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age in the building industry for which emphasis has been given in the Fourth 
Five Year Plan. With a view to achieving greater productivity in the con- 
text of shortages of essential building materials, he said, the Mysore Centre 
of the Institution felt the importance for starting the training schemes and 
hence prepared a scheme with a syllabus for various trades required for the 
building industry for a course lasting three months and submitted the 
scheme to the Director of Training and Employment for due recognition of 
the course and necessary further assistance. The scheme has, however, 
not yet been approved. - 


Then Shri R. Sampathkumaran explained the difficulties in getting the 
scheme approved by the Government. 


The Honourable Minister appreciated the initiative of the Mysore Centre. 
He agreed that there was an acute shortage of trained men and with the 
prgoramme of heavy outlay on the building construction activity, a large 
force of trained men would be required in the Fourth Plan to achieve Ше 
targets laid down. 


Shri Shantamallappa said that while they could impart the theoretical 
instruction for the sponsored candidates with the staff at their disposal, sub- 
ject to the approval of the Government, the practical demonstrations have 
to be done at works sites which are out of their means. Col Ramaswamy 
offered to spare the services of some instructors, if necessary, in the initial 
stages. He also said that the Contractors Association would be able to 
sponsor their own employees for further qualification and training so that 
they could flt in the industry properly and could be used further for 
training newcomers. At the suggestion of the Minister, it was decided that 
the Director of Training and Employment may consult the Director-General 
of Training at the Central Government and take up the training scheme for 
the various trades. It was also decided that such training schemes may for 
the present be introduced in one or two places in the State, in cooperation 
with the various wings of P.W.D., Housing Boards and certain other Private 
organizations such as the Mysore State Contractors Association. 


FORTHCOMING EVENTS 


Symposium on Automation, Bucharest, October 6-8, 1966 


A Symposium on 'Automation' will be held in Bucharest, Rumania, from 
October 6-8, 1966. Sponsored by the Commission for Automation of the 
Academy of the Socialist Republic of Rumania, the symposium will deal with 
the topics given below: 


(i) General theory of linear, non-linear, sequential, optimal, numerical 
systems, criteria for evaluating the systems; behaviour, etc.’ 


(ii) Component elements: numerical, analogical elements, elements for 
static swiching, characteristics of elements in automatic systems, 
etc. ; 
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(iH) Industrial applications: Dynamics of industrial process; utilization 
of computers for guiding industrial processes; applications of 
adaptive and optimal systems ; 

(iv) Utilization of computers: in transport, management, finance, etc. ; 
technical and economic results of computer's use, etc. ; 


(v) Telemechanics: general theory, equipment, applications, etc, 


Further details can be obtained from Dr. Eng. Aurel Avramescu, Chairman 
of the Commission for Automation, Academia Republicii Socialiste Romania, 
stn. Gutenberg nr. 3 bis, Bucuresti, Rumania. 


International Congress on ‘Distribution and Town Planning, Brussels, 
November 14-18, 1966 


The Belgian Federation for Housing, Development and Planning is 
organizing an International Congress on 'Distribution and Town Planning' 
to be held in Brussels from November 14-18, 1906. The Congress will give 
.the participants an opportunity to exchange their points of view regarding 
the requirements of distribution with respect to town planning. The tech- 
nical sessions include (i) Consumption and distribution, (ii) Distribution in 
the outskirts of towns and in the new towns, (ili) Distribution and town 
and country planning, (iv) Ditstribution and urban renewal, (v) The future 
of cities, (vi) Distribution and Regional Planning, (vii) Formal closing 
session, and synthesis and conclusions, 


Further details can be obtained from Federation belge pour l'urbanisme 
et l'habitation, le development de tervitoire, 61 rue Montoyer, Bruxells, 4, 
Belgium. 
Southeast Asian Regional Conference on Soll Engineering, Bangkok, 
April 24-29, 1967 
` The SEATO Graduate School of Engineering announces the sponsorship 
of a Southeast Asian Regional Conference on Soil Engineering to be held in 
Bangkok, Thailand, from April 2429, 1967. The primary objectives of the 
Conference are to ulate interest in the science of soll engineering 
amongst engineers in Southeast Asia, to promote the advancement of soil 
engineering in the region, and to provide an opportunity for engineers, 
researchers, and educators in the profession : (i) to exchange ideas and expe- 
riences, (1) to discuss particular problems of the region, and (iii) to reveal 
and discuss research in solls with particular emphasis on the regional aspect. 


Further information can be obtained from Dr. Za-Chieh Moh, Chairman, 
Conference Committee, SEATO Graduate School of Engineering, P.O. Box 
2154, Bangkok, Thailand. 


Scrap and Wastes Exhibition, Olympia, London, July 17-21, 1987 


The first ‘Scrap and Waste Exhibition’ will be held at Olympia, London, 
from July 17-21, 1967. With the increasing demand for manufacturing mate- 
rials, the world's supplies of raw materials are rising in price and becoming 
scarce. It is essential, therefore, that the most modern techniques for 
recovering, handling, sorting, processing and re-manufacturing of waste mate- 
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rials ghould be applied to conserve the resources avallable. Organized by 
Industrial Presentation Ltd. London, the theme of the exhibition will be 
‘Reclatmed Prosperity’. 


Further details can be obtained from the organizers, Industrial Presenta- 
tion Ltd, 64 Pembroke Road, London, W.8. 


BOOK ACKNOWLEDGMENTS 


1. Research Publications and Theses of Roorkee University. Б. S. Saxena 
and 8. Gupta. Nemchand and Bros., Roorkee. 1965. 124 pages. 


In this book, the bibliography of research publications and theses of 
Roorkee University from July 1960 to July 1964, have been compiled by the 
authors. The publication of this type helps in coordinating and using the 
results of researches in industry and technology; and also helps in avoiding 
the duplication of research-wark. 


2 Workshop Technology. G. S. Gaire. Prakash Brothers, Ludhiana. Ra. 5.50, 
1966. 84 pages. 


This book is mainly intended for the second year diploma and second year 
degree students of engineering. It deals with ferrous and non-ferrous metals 
and other materials, heat treatment of metals, foundry, forging, soft soldering, 
brazing and welding, lathe machine, and drilling machine. 


3. Laboratory and Workshop Notes. 1962-64. Ruth Lang (Ed) Edward 
Arnold (Publishers) Ltd. London. 60s, 1065. 278 pages. 


This book contains reprints of papers published in the Journal of Scientific 
Instruments, and is compiled for the Institute of Physics and the Physical 
Society. These selected laboratory and workshop notes which cover three 
volumes of Scientific Instruments, are very useful for the laboratory and 
factory workers. The book is divided in seven sections, viz., laboratory and 
workshop devices and techniques, optical devices and techniques, thermal 
devices and techniques for use with liquids and gases, devices and techniques 
for low temperature work, vacuum and pressure devices and techniques, and 
electrical and electronic devices and techniques. n 


4 Strength of Materials and Theory of Structures—Part L 8. C. Goyal and 
B. C. Punmia. Central Publishing House, Jodhpur, Rs, 15.50, 1964. 529 pages. 


This book, written in metric system of units, is mainly intended for degree 
and diploma engineering students. The authors have tried to present the 
subject matter which lays emphasis on the fundamentals. Solved examples 
and unsolved problems with answers have also been included 


5. Strength of Materials and Theory of Structuree—Part 2. S. C. Goyal, 
B. C. Punmia, and О. P. Kalani. Central Publishing House, Jodhpur. Rs, 15.50, 
1985. 614 pages. 


This book deals with more advanced topics of strength of materials and 
theory of structures. Both'the parts together, cover the entire course of 
engineerlng degree, diploma, and A.M.LE. examinations. In this part also, 
the authors have included a large number of illustrative solved examples. 
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The book is written in metric system of units with an exception to few 
examples in British gystem of units. 


6. Network Analysis. M. E. Van Valkenburg. Аза Publishing House, 
Bombay. 2nd edition, 1965. 492 pages. 

This book is designed for use in an introductory course in electric network 
analysis. In this second edition, more examples have been provided and some 
topics have been dealt with in more depth than in the first edition. The new 
topics added include the two-port parameters, complex loci and Bode plots, 
average power, power transfer, and insertion loss. The appendices provide 
the coverage of complex numbers, matrices, and magnitude and frequency 
scaling. 

7. Elements of Workshop Technology—vol. 1. S. K. Hajra Chowdhury and 
S. С. Bhattacharya. Asia Publishing House, Bombay, Ra. 10.50, 2nd edition, 
1965. 388 pages. 

This revised edition of the book aims to present the fundamental aspects 
of workshop procedure, and is designed to cover the complete syllabus in the 
subject prescribed for diploma and degree students of mechanical and electri- 
cal engineering. It is written in metric system of units. Е 
8. Facilities for Post-graduate Studies and Research. S. D. Agrawal. 
Jaswant Publishing House, Ludhiana, Rs. 6.50, 1965. 130 pages. 

In this book, the author has tried as far as possible to present broad-based 
and uptodate information regarding the post-graduate studies and research 
in engineering and technology in India and abroad. A selection of institutions 
and -courses has been made to keep the volume of the book within the 
reasonable limits. 


9. Building and Engineering Contracts. В. D. Virmani. Engineering Law 
Publications of India, Lucknow, Rs. 15, 1966. 204 pages. 

The success of engineering operations largely depends upon the mutual 
understanding between the parties—the employer, contractor, engineer, and 
specialists. This book deals with formation, placing management and 
discharge of contracts. It is useful for business community in the construc- 
tion industry, government engineering departments and technical institutions, 
and other allied organizations owing to its thorough coverage of professional 
practices, legal factors, and other objectives. 


10. Elements of Heat Engines. N.C. Pandya and C. S. Shah. Charotar Book 
Stall, Anand, Rs. 17.50, 5th edition, 19667 672 pages. 

This book describes the fundamental principles underlying the subject 
of heat engines. It may serve as an introductory text-book for the students 
for the first two years of engineering degree course and those of engineering 
diploma course. A number of exercises and illustrative examples selected 
from various examining bodies have been included. The book, completely 
written in metric system of units, has been revised and enlarged. 


PUBLICATIONS RECEIVED 


A copy of the publication entitled ‘Directory of Members’ of Chemical 
Plant Manufacturers’ Association has been received. The publication pro- 
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vides the information about the activity and efficiency of each member of 
the association in its part 1, and advertisements in part 2. 


A copy of the 13th edition of Indian Engineering and Industries Register’ 
has been received. This publication, divided into nine sections, viz, index 
to commodities, advertisers’ index, industrial. houses, buyers’ guide, overseas 
exporters, and association and institutions, will serve as a daily reference 
manual for buyers and sellers of engineering products. 


A copy of publication no. 27, 1965 entitled ‘Design of a Stanchion and 
Truss Frame’ has been received from British Constructional Steelwork Asso- 
ciation. This brochure contains the design of a typical single span stanchion 
and truss frame shed in mild steel as well as high yield steel by the ‘elastic 
method’. The design is in accordance with B.S. 449:1959 and amendments 
up to and including Amendment no. 5: 1965. The appendix given contains 
a design procedure for side rails. 

A copy of the publication of British Constructional Steelwork Associa- 
tion entitled ‘Buildings in Composite Construction’ has been received. This 
publication containg pictorial demonstration of composite construction and 
shows how the method can be employed economically in erection of multi- 
storey buildings, such as offices, flats, colleges, warehouses and car-parks. 


Received a copy of the record discussions of 2nd joint meeting of Study 
Groups on Pile Foundations, held on January 25, 1968, at the Sir R. М. 
Mookerjee Hall of the Institution. The meeting was held under the joint 
auspices of the Central Public Works Department, Government of India, and 
the Institution. 


OBITUABY 


The sympathy of the Institution is extended to the relatives of those 
whose passing is recorded here. 


Shri Н. R. Bose 
Shri Himansu Ranjan Bose, B.E, MLE., died on April 4, 1960. 


Born on April 2, 1897, at Teotia, Dacca, Shri Bose graduated in Civil 
Engineering from the Calcutta University, in 1920. During 1925-30, he worked 
as an Assistant Engineer in Burma Railway, where he was responsible for 
works such as preliminary and final surveya and construction of railways, 
construction of a major bridge over Mokhamu, and maintenance of the 
railway lines, etc. In 1931-42, he was consulting engineer at Calcutta. During 
1942-46, he was King's Commissioned Officer, RLE. During the years 1946-47, 
he was again consulting engineer at Calcutta. Amongst the important works 
completed by him since 1931 are; the construction of a hospital for Indian 
Steel and Wire Products at Jamshedpur, а 6-storeyed reinforced concrete 
bullding with pile and reinforced concrete foundation, and Fire Brigade 
Training School at Dum Dum. From 1947, he served the East Indian Railways 
as an Executive Engineer and conducted preliminary and detailed surveys, 
ete. 


` 


Shri Bose joined the Institution as Associate Member in 1930 and was 
transferred to Member in 1950. 
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EMPLOYMENT SERVICE 


This service 1s intended for the benefit of members of the Institution and 
for the Government, industrial and other organizations employing engineers. 
It is hoped that employers will make full ust of this service to obtain their 
requirement. 

. A small charge of Hs. 5 per insertion will be made to members for notices 
appearing in the ‘Situations Wanted’ column, 


In the ‘Situations Vacant’ column, a charge of Hs. 2 per line will be made. 


Replies to advertisements should be addressed to Employment Service, 
The Institution of Engineers (India), Р. O. Box No. 669, Calcutta 20, except 
where otherwise stated. 


SITUATIONS WANTED 


CIVIL ENGINEER, well qualified, with 22 years experience in planning, 
designing, organizing construction of various types of structures, residential, non- 
residential and industrial buildings, including R.C.C. framed structures, roads, 
drainage, etc., is available for engagement in any government or semi-govern- 
ment organizations or big private concerns. Willing to work anywhere in 
India preferably South India (Office ref. B.S. 230). 


RADIO ENGINEER, age 37 years, M.Sc. in Applied Physics with wireless 
as special subject of Calcutta University. Associate Member of the Institution of 
Engineers (India) in Electrical Engineering with Radio Communication and 
Electrical Measurements as special subjects having more than 10 years of practical 
experlence in maintenance of transmitters, broadcast receivers, audio visual 
equipment like projectors, tape recorders, etc. (Office ref. E.S. 231). 


YOUNG ENGINEER, Graduate Member of the Institution of Engineers (India) 
with first class degree in Electrical Engineering, with nearly 3 years of experience 
In project work and erection of processing and refrigeration plants—both mechani- 
cal and electrical installations—employed in Bombay with an established 
organization, drawing about Rs. 800.00 p.m., seeks a suitable change preferably іо 
a firm in Madras (Office ref. E.S. 232). 


YOUNG CIVIL ENGINEER, age 27, passed BSc. examination of Agra 
University, possessing first class diploma in Civil Engineering with 72.4% marks 
and Sections A and B of the Associate Membership Examinations of the Institution 
of Engineers (India), having 5 years experience out of which 2 years in design 
and a years in construction Works, at present Junior Engineer, seeks sultab!e 
change in Government or in a big private organization (Office ref E.S. 233). 


YOUNG ELECTRICAL ENGINEER; age 24 years; possessing first class 
diploma (3-year course) in Electrical Engineering with distinction in Power Group, 
and passed sections A and B of the A.M.LE, examinations with Utilization of 
Electric Power and Electric Traction as optional subjects, and passed six papers 
:n Section B of Mechanical Engineering Division with Air Conditioning and 
Refrigeration as optional subjects; having 4 years experience in Designing, Plan- 
ning, Estimating, Erection and Maintenance of electrical installations in res!dential, 
commercial and workshop buildings; hard working, seeks suitable challenging 
position with guaranteed bright future in a leading industrial concern (Office ref. 
E.S. 234). 
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PUBLICATIONS FOR SALE 


1 Wustrious Profiles. Dildar Hussain, Past-President, The Institution 
of Engineers (India). 35 pages. Rs. 4.00. 


Engineers’ biographies are recent additions to literature; it is said 
that, The present generation will be found lacking in perspective if no 
action is initiated............ to complle the biographies of the eminent 
engineers who have made us what we are today’. 


The ‘Illustrious Profiles’, with the life-stories of four Past-Presidents 
of the Institution hailing from Uttar Pradesh, is a venture of historical 
consequence. ‘A well-written Life is almost as rare as a well-spent one’: 
to this book, no better epitaph can be assigned. 


2. General Sir Arthur Cotton. Lady Hope. Reprinted by The Insti- 
tution of Engineers (India). 530 pages. Rs. 20.00. 


Dr. K. L. Rao, the Union Minister of Irrigation and Power, recently 
wrote: 'Until about a hundred years ago, India was the victim of 
frequent famines, But thanks to the magniflcent irrigation projects 
executed by brillant British engineers like Sir Arthur Cotton in the 
South............ famine has practically vanished from the land'. 


Reprinting the book, General Sir Arthur Cotton, the Institution 
has rightly paid homage to a great engineer whose genius and dedicated 
service stood between famine and prosperity. Presented in a pleasing 
format, the book is an invaluable possession to any engineer. 


3. Use of Fly Ash in Building Industry. The Institution of Engineers 
(India). 18 pages. Rs. 2.50. 


The contents of this monograph highlighting the features of the 
versatile building material, fly ash—en industrial waste produced in 
profusion in the thermal stations of our country and difficult of disposal 
as produced—comprise observations of а research team at the Central 
Bullding Research Institute, Roorkee. 


4. Proceedings of the Seminar on ‘Technical Education and its Develop- 
ment (1966-81)’. The Institution of Engineers (India). 477 pages. 
Rs. 20.00. 


A heart-searching enquiry proceeds now in respect of engineering 
education. The queries are many and varied: ‘Education in this 
country hag lost its way’, The story of engineering education is a story 
of unexamined assumption’, ‘Engineering Education is no longer a 
matter to be left entirely to the professional educationists’, etc. 


What do we expect engineering education to achieve? In this 
Proceedings, the Institution records the views expressed by Engineers 
from all corners of the country. It also embodies the Recommendations 
presented by the Institution to the recently appointed Education 
Commission. 


(Continued on page 7) 
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RULES FOR SUBMISSION OF PAPERS FOR THE JOURNAL 


1, Papers should be submitted to the Headquarters, and all communications 
concerning papers and publications and associated enquiries should be 
addressed to the Headquarters. 


2. Three manuscript copies, accompanied by one set of original Indian ink 
drawings and two sets of blueprints (one attached to the second copy) 
and another to the third copy of the manuacript) and at least two sets 
of glossy photographs, if any, should be submitted, with the author/a 
retaining copies for his/their own file. The author/s should give his/ 
their name/s in full, grade of membership and membership number, 
designation, and present address Any change of address at a subse- 
quent date should also be promptly informed. 


3. Length of a paper should not generally exceed 5,000 words and should 
include the most salient features of the work described in an orderly 
presentation conforming with conventional usage in the Journal. 


4. The main title of the paper should be brief and self-explanatory, so as to 
convey precisely the object of the paper. Footnotes should be general- 
ly avoided. 


5. The text including quotatlons from other works, etc. should be typed 
double-spaced on one-side only, in good quality paper of quarto size 
(8.5 in. x 11 in.) with a generous margin at the left-hand side. The 
desirable format for the manuscript is shown in the ‘style sheet. The 
instructions given in the style sheet should be followed when typing 
d the copies. 


6. No attention will be paid to loose leaflets, disorderly and handwritten 
manuscripts, cyclostyled texts, manuscripts on inferior quality or thin 
paper, and anonymous contributions, not accompanied by a forwarding 
letter. 


7. In their own interest, authors should seek prior permission of their 
employers or patent protection, etc., if necessary, before the paper is 
submitted. The Institution can accept no responsibility in this matter. 
Papers should be devoid of derogatory remarks or matters of adver- 
tisement value or personal interests. 


8 The paper should not be submitted to another journal till a decision is 

given by the Institution and, when accepted, till it is published in the 

- Journal. The author/s will be asked to declare to this effect upon 

submission of the paper. Permission should be obtained from the 
Institution if the paper is to be reprinted in any other publication. | 


9. The paper should commence with a summary of not more than 250 words, 
and end with an itemized account of findings and conclusions. The 
presentation should be in the third person. The summary should be 
clearly typed double-spaced on a separate sheet (of quarto size) and 
attached to each of the manuscript copies. 
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Style sheet for format of manuscript 


: + Start first lme of page 2 and subeequent pages 
margin f from this li 


lme 


+ Start title of paper from this line (for page | 
only) 
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10. The printed page of the Journal is 4& tn. x 7§ in. Illustrations should not 
be more than about twice this page size, to facilitate reproduction 
which is limited to a maximum of one printed page size. All illustra- 
tions should contain short, descriptive captions and be numbered con- 
secutively in Arabic numerals without distinction between tracings 
and photographs, and each of them should be appropriately referred 
to in the text. Lettering on illustrations should be done using stencils 
of a gize commensurate with the size of the drawing and large enough 
to give a clear reproduction when reduced to page size. Illlustrationg 
should be sparingly used, and should not be pasted on the pages of the 
manuscript. Folders, blueprints, large tables and colour features are 
positively discouraged. Nomograms also, if contained in the paper, 
should be clear and with well-defined textual entries for being accom- 
modated strictly within the page size. 


11. Mathematical and chemical notations and abbreviations and Greek 
letters must be legibly handwritten (in no circumstances should they 
be type-written) ; and special notations, if any, should be written out 
by hand additionally, with-care to distinguish letters and figures with 
similar characteristics, specially when typed [е.0., 1 (the number ‘1’) 
and 1 (the letter ‘1’)], capital and lower case letters, and superior and 
inferior symbols. Notations and symbols should be entered in a single 
list with appropriate explanations following the summary at the begin- 
ning of the paper, and explanations should not be repeated in the text. 
Where types are not available, alternative notations may have to be 
made use of in editing the text for the press. The final proof to be 
passed for printing will be matched up with the original manuscript as 
far as it is discernible. If ап author does not give attention to these 
requirements at the manuscript preparation stage and later claims 
that corrigenda must be issued to clarify mistakes (that may have 
occurred in the printed text as a result of illegible and indistinct script 
in the original paper), the corrections will be announced in the next 
available issue of the Journal as ‘author’s corrections’ and the author 
will be charged an appropriate fee, 4 


12. Presentation of extenslve test data in the paper 1s discouraged as it will 
be of limited interests to a few analytical readers; where absolutely 
necessary, they may be given in the form of a table which when 
printed will not exceed 4§ in. x 7j in. The number of such tables 
should be restricted to the minimum. The tables should be consecu- 
tively numbered in Arabic numerals and each of them should contain 
a brief heading. Specific references should also be given in the text 
or in the Appendix where these tables occur. 


18. References should be cited in the text by superior numbers and arranged 
in sequence at the end so that each number corresponds to only one 
reference. It is important that each reference should include, in the 
case of a paper or an article, the initial/s and name of the author/s, 
full title of the paper or article, and the periodical (the title must not 
be abbreviated) where it was published with its volume, number, 
month and year, and page number. References to papers and articles 
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without authorship are not permitted. If they become unavoidable in 
presenting the paper, they may be included in the text. Book refer- 
ences should include the initial/s and name of the author/s, title, edi- 
tion, publisher, and year of publication. References to standard hand- 
books, etc, should give the title of the book, the publisher and the 
year of publication, and number of the edition. In the case of research 
reports, these submitted for higher degrees, etc, similar and appro- 
priate details should be included. Unpublished material and personal 
communications should not be included. Full credit should be given 
to any quotation and references that have been drawn upon. Refer- 
ences lacking in these detalls will be completely omitted. 


14. A copy of the proof of the paper may be sent to the author if considered 
necessary. It is not possible to do so in every instance owing to the 
volume and rigorous time-schedule of the publications Where the 
proof of a paper is sent, excepting textual corrections of а minor 
nature, no others such as stylistic changes, corrections to illustrations 
and tables, corrections involving resetting, changes in layout, typeface, 
etc. will be accepted. If the request by the office as to the last date 
of return of the corrected proof is not complied with by the author, 
printing cannot be held back owing to the strict press-schedule imposed 
in bringing out the Journal every month. Accepted papers.may be 
referred back to the author in case the requisite types are not avall- 
able to compose the textual and mathematical notations and other 
detalla. In such a case, the author may be required to indicate alter- 
native notations or redraft the paper with alternative symbols. 


15 In the section ‘Acknowledgments’, the author should indicate clearly the 
initials and names of person/s who have assisted him in the prepa- 
ration of the paper and his/thetr designation/s as wel! as other sources 
of information from which matter has been drawn upon. 


16 The decision of the Institution to accept or reject a paper is final. A 
paper may be returned to the author for redrafting or revision if 
considered necessary. 'The author will be informed by a letter when 
his paper is approved. At that stage, however, the specific month of . 
its publication cannot be given. 


17. If the paper is written by a single author, he will recetve 25 complimen- 
tary copies of reprint of the paper after publication; if written by 
two authors, each author will receive 15 copies; and tf written by 
more than two authors, each author will receive 10 copies. . Extra 
copies of reprint will be supplied on payment, if requests is made within 
15 days of the author being informed of the acceptance of his paper 
for publication. Original tracings and photographs will be returned 
to the author, as far as possible, іп the same condition as they are 
recelved from the press. The Institution accepts no responsibility for 
damage to such tracings and photographs caused by circumstances 
beyond its control. 


18 Articles published in the Journal or Bulletin can be reprinted elsewhere 
provided prior permission is obtained from the Institution. Such re- 
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printing must carry the correct title of the article and name, etc. of 
the author as they appear in the original and the Journal/Bulletin 
where it is.published and its volume, number, part and month and 
year. Requests for blocks of illustrations for making such reprints 
cannot be complied with. 


18. Complimentary reprints of discussions on papers published in the Journal 
will not be supplied. 


20. A paper approved by a Division/Group Chairman for publication in a 
particular Division or Group cannot be transferred to any other Divison 
or Group. 


21. Only papers written by Corporate Members and printed in the Journal 
will be eligible for awards and prizes. 


22. Papers by non-members are also considered for publication, if approved 


23. These rules are specifically made by the Council to facilitate proper 
manuscript preparation and quick disposal of papers approved for pub- 
lication. Papers which do not conform with these may be rejected on 


receipt. 


PUBLICATIONS FOR SALE 
(Contmued from page 1) 


5. Proceedings of the Symposium on ‘Economy and Efficiency of Engl- 
neering Enterprises in India'. The Institution of Engineers (India). 242 
pages. Rs, 15.00. 


In an age dedicated to productivity, the need for economy and 
efficiency in Indian enterprises is well understood. Nevertheless, 
obstacles abound on the way. In this Proceedings, ‘The problem has 
been stated, the maladies described; and the solution muggested— 
unanimously by the engineers in the country’. 


6. Proceedings of tho Symposium on ‘Prestressed Concrete’. The Insti- 
tution of Engineers (India). 265 pages. Rs. 15.00. 


In this Proceedings, the papers presented in the Symposium held 
on February 21, 1855, at Hyderabad, under the joint auspices of the 
Institution and the Concrete Association of India, have been complled. 


7. Proceedings of the Symposium on ‘Presireased Concrete’. The 
Institution of Engineers (India). 228 pages. Rs, 16.00. 


In this Proceedings, the papers presented in the Symposium held by 
the Institution on February 4-7, 1960, at New Delhi, have been compiled. 





. 3 new building 


for the 






A CALL TO YOU— 
Your Donation. to 


Headquarters Building Fund 


will be gratefully received 





Please send your contribution to: 


THE SECRETARY 
THE INSTITUTION OF ENGINEERS (INDIA) © 
8 GOKHALE ROAD 
CALCUTTA 20 


ЇЇШШЇШЇШШИШИПШЛИШШИШШИШШШИИЇШШЇШШИИШШШШИИШШИИИИЛЇШШИШИИШИНШШИШШШШЕ 


BULLETIN 9 


APPEAL OF SHRI К. К. NAMBIAR (M.), CHAIRMAN, CIVIL 
ENGINEERING DIVISION 


It is often stated that today we are in the midst of a second Industrial 
Revolution brought about by recent scientific discoveries. While in the first 
revolution man succeeded in harnessing mechanical forces, the second revo- 
lution has introduced electronic devices which are capable of supervising 
the operation of machines and has thereby extended the realm of the human 
brain. Thus, while the symbol of the economic revolution of the seventeenth 
century is the loom or the steam engine, the symbol of the present revolu- 
tion is the electronic brain. 


But while the first revolution, with concomitant improvements in agri- 
culture and transport, made food amply sufficient to foster population growth, 
the wake of its successor has put civilisation on a bitter race with famine, 
the outcome of which is still in doubt. This second revolution is also marked 
by a 'revolution of rising expectations’ amidst two-thirds of mankind, who 
make their living as ‘peasant farmers’. 


Besides this, there remains the haunting possibility of a 'population 
explosion' The population, which doubled in the century ending in 1920, 
looks like doubling again in the 50 years from 1920 to the end of this decade 
and, if further extrapolation of the curve is permissible, the population of 
the world by the year 2000 is likely to be about 6,000 million. 


Lord Boyd Orr, in his book ‘Food and the Future’, stated that:'....If 
known measures were taken to increase the area of earth under cultiva- 
tion... ... , the earth could support a population of 6,000 million’. While 
the spirit of science and technology refuses to accept such a forecast of the 
‘Doomsday’, the challenge to the statesmen, scientists, technologists and the 
farmers is no less exacting. 


Agriculture has so far been regarded as a ‘way of life’ of two-thirds of 
the world's population. It is now agreed that for the survival of our civili- 
sation, agriculture has to be organised as an ‘industry’, run by the combined 
effort of the statesmen, scientists, engineers and technologists with the 
‘peasant farmer’ as the nucleus. 


India's efforts to overcome her food deficiency has also followed the same 
course of actíon. 'The fruits of applied chemistry such as selective weed 
killers, insecticides, plant hormones, etc, are being introduced in farms: 
the production and utilization of chemical fertilisers are given the highest 
priority ín the Plans; better implements and machines are put in agricul- 
tyre; and various multi-purpose projects have been completed to supply 
water in the networks of irrigation channels. 


The outcome has not been enough ; nor the rate of growth ample to cope 
up with the eventualities facing us in the years ahead. The intensive exer- 
tion on ‘agriculture’ and and use’ must bring in more of land reclamation 
projects, land and soil conservation schemes, maintenance of old irrigation 
works and canals, sinking of more tube-wells, improvement of filled up tanks, 
etc. No less important is the design and construction of improved types of 
silos utilising thé advanced knowledge in structural engineering. 
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Research in the areas of storm runoff and erosion, management of the 
forest and pasture lands, soll-conservation farming, upstream control of 
‘little waters’, desalting of brackish and saline waters, erection of under- 


ground basins of shattered rock in the earth’s crust by atomic explosions - 


for storage of excess flood waters, etc. are engaging the attention of scientists , 
and engineers the world over. 


The problems in the management of watersheds are directly related to 
the dynamica and disposition of the rain-drop. The land, which lies between 
the point where a raindrop strikes the earth and the river, is moulded sur- 
prisingly by the chemical and mechanical actions of the raindrops. It has 
been estimated that the total impact of a storm’s raindrops in an hour may 
splash around about 250 tons of soil per hectare of cultivated land. It has 
also been determined in the U.S.A. that the seven inches of topsoil in bare 
ground would be completely eroded away in 15 to 20 years whereas it would 
take 96,000 years to erode away seven inches of topsoil under a good grass 
cover or under a closed forest cover. 


Hydrological studies are also of great importance. The studies of under- 
ground water flow has been greatly helped by the use of radioactive Titrium, 
It is now known that while the river bed dries up on the surface, consi- 
derable amount of water flows to the sea through the underground strata, 
which can be stored and utilised for agricultural purposes by constructing 
‘underground dame. 


In this battle for survival, the ‘civil engineer’ occupies an ominous place, 
tn that, hand in hand with the scientist, he takes part in the areas of activity 
mentioned above. In our country, too, the civil engineers have been actively 
engaged in this national enterprise. Nevertheless, the need for ‘ideas’ and 
‘efforts’ has never been felt so strongly as at the present moment. Dr. K. L. 
Rao, the Union Minister of Irrigation and Power, has recently urged that: 
‘Without new ideas, beneficial engineering will freeze. Progressive research 
is the key to further the advance of civilisation’. 


The Institution of Engineers (India) has continued to serve in the foster- 
ing and dissemination of the advanced knowledge gained ‘in technology. 
Keeping pace with tradition, the Chairman of the Civil Engineering Divi- 
sion Board of the Institution, invites papers on the theme of engineering 
directed to 'Maximisation of Food Production’ in the country, for publication 
їп the Civil Engineering Division Part of the Journal. 
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DEVELOPMENT OF COMPUTER LANGUAGE FOR 
CIVIL ENGINEERING * 


Introduction 


On December 10, 1964, С. L. Miller, Professor of Civil Engineering, 
Massachussets Institute of Technology, U.S.A, sat down before a typewriter- 
like IBM data terminal in Atlanta, Georgia, and dialed the long distance 
telephone number of an IBM 7094 computer back at his home institution 
in Cambridge, Massachusetts Institute of Technology. | 


Once the connection was made, he proceeded to use the problem-solving 
capabilitles of the large scale 7094 to design a highway interchange. And 
he did this despite the fact that engineers at some 30 other terminals 
scattered around the MIT campus were using the same computer. 


Now, designing а highway interchange on a computer that is more than 
1,000 miles away and that 30 other people are using at the same time is an 
excellent example of the advanced state of the computer art. And it was 
especially interesting to the professor's onlookers, all delegates to the 
Atlanta meeting of the American Association of State Highway Officials. 

But every bit as important, in an unobtrusive way, is the medium by 
which Professor Miller was able to accomplish his feat—a computer language 
so easy to learn and use that any engineer there, with a few minutes 
instruction, could have done precisely the same thing. 

In the world of computers and the world of civil engineering Charlie 
Miller is known as a man who played an important role in the ‘introduction 
of the former to the latter. Especially, he is known as the creator of COGO, 
short for COordinate GeOmetry, the simple programming language that 
enables the civil engineer to use the computer literally on his own terms, 
using many of the same civil engineering words he has always used. 
Programming eased 

‘What the advent of COGO meant, said Professor Joseph Pistrang 
recently, “was that the civil engineer no longer had to employ a programmer 
or go to programming school to learn to translate his problems into a special 
language to use the computer. Insteatd, with just a handful of commands 
—and these drawn from the language of his own profession—he could do 
virtually any geometry problem that might come up, and do it faster. 1t 
made the computer as easy to learn to use as the slide rule.’ 

Unlike basic machine language which requires strings of numbers, or 
a higher level language like FORTRAN (FORmula TRANalation) which 
handles problems after they have been translated into algebra, COGO more 
closely resembles the English language. And it's made up entirely of a 
vocabulary of terms common to the civil engineering profession, such as: 
azimuth, tangent, angle, distance, area, arc, girder, deflection, and so forth. 

Under such a scheme the engineer need not give all instructions in a 
step-by-step fashion. He just gives the machine what is known, then com- 
mands it to come up with what he wants to know. If, to cite a very simple 
example, he stores the coordinates of points 1 and 2 in the computer and 
wants to know the distance between them, he merely gives the command 


* Contributed by IBM World Trade Corporation, ОЗА. 
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‘DISTANCE 12 to the computer and it responds, typing the distance between 
land 2. If he wants to know the area within points 1, 2 and 3, he asks the 
computer, AREA 1 2 3 l' and it answers. The same principle applies for 
geometric problems of varied complexity. 

It is easy to understand, then, why COGO has found increasing accept- 
ance and popularity among civil engineers, especíally those working in such 
heavily geometric flelds as highway, bridge and railway design, land sub- 
division planning, surveying and right-of-way. It is easy to understand how 
COGO has helped stimulate the development of various new versions of 
itself as well as other similar languages, tailored to the words and needs 
of other engineering disciplines. But computer people are still somewhat 
surprised by some of the places where COGO appears. One glass-blowing 
firm has adapted it to its geometric-shape problems. They nick-named it 
BLOWGO. 

As is often the way with really significant innovations COGO came 
into the world rather obliquely. (‘We backed into it,’ recalls Professor 
Miller) And once developed, in the Puerto Rico Department of Public 
Works at San Juan, it was perfected by Professor Miller during the early 
19603 when he was shuttling between there and his home base in Cambridge. 


Beginnings in 1959 

Professor Miller, who already had something of a reputation in com- 
puter-aided civil engineering, was retained by Puerto Rico’s Highway 
Director Angel Silva in 1959 to set up a computer operation in his depart- 
ment—and train his engineers to use it. 

In a matter of days after Professor Miller, started working with the 
Puerto Rican group he had a few programmes in operation on road-building 
problems. Then, through most of 1960—rather than lecturing to the 
engineers—he concentrated on building up a library of programmes, using the 
algebra-based FORTRAN language. Working directly with the men, he 
used the computer to help solve their problems. Still, Professor Miller was 
not satisfied with his progress. 

In late 1960, "Without quite knowing why,’ Professor Miller says, ‘he 
decided to get away from computing for a while, and went back to the draft- 
ing board as an engineer in the Puerto Rico highway department’s urban 
design section.’ It was, he recalls now, a revealing experience. 'I discovered 
that we had been so preoccupied with writing programmes that we had lost 
perspective. We were writing programmes, then looking for real-world 
problems to fit them—a sort of matching process. What suddenly became 
clear to me was that we should be devising solutions to the problems, But 
this is impossible with traditional programmes: in highway engineering there 
is an infinite number of geometric problems and each can be a shade 
different from all the rest. Certainly one could not have a programme for 
each problem. But when you examine it more closely you find that the 
number of different operations performed in solving the problems is limited, 
and ít is the order or sequence of operations that is infinite.’ 


New approach 
This moment of truth, so to speak, was the recognition of the real 
problem, rather than its solution. (The only thing Professor Miller decided 
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with certainty then was that “every programmer should go back to the 
drawing board at least once a year to keep his focus on applicatlons rather 
than on programmes.) So Professor Miller went to work on a system that 
would recognize (1) the civil engineering design process and problems, 
and (2) the different operations used in arriving at solutions. 

By mid-1961 the original version of COGO, civil engineering’s ‘problem- 
orlented’ language, was complete—partly accomplished in Cambridge, partly 
in Puerto Rico. It had 10 commands, and instead of using coded numbers 
for these commands, as used in the first experimental version, Professor 
Miller used words right from the engineers own working vocabulary—to 
help break down the psychological barrier between man and mmachine. 
Within a month the number of commands had doubled; in two months 
there were 40; then Professor Miller put the celling at 50, to keep it from 
getting out of hand, from getting so complex it defeated 1t8 own purpose. 

His Puerto Rican COGO system behind him, Professor Miller get about 
putting together а U.S. version to take into consideration the differences 
in engineering practices. About that time, November 1961, he was named 
—at the age of 32—the head of MIT's civil engineering department. His 
reputation, and COGO’s, continued to grow. And in order to assure COGO's 
proper maintenance and orderly availability to the entire civil engineering 
profession, Professor Miller turned it over to IBM. 


Catalytic action 

When asked for his own appraisal of COGO he says: 

‘ts real significance is not so much in what it does, but the extent to 
which it has been a source of ideas, a test model. The results go beyond 
the solution of certain engineering problems, important as that goal is. The 
results have proved a catalytic stimulus toward progress and have stimu- 
lated others even where there was disagreement about approach,’ 

For his own purposes Professor Miller finds COGO most valuable in 
helping him to use the computer in the classroom—also a field he has 
pioneered. "When the computer is accessible through a high-level language, 
the professor and the students can do effective problem work within the 
time frame of the classroom, he says. 

In true milestone fashion, COGO has proved to be a beginning rather 
than an end, the start of something substantially bigger than itself. From 
Professor Miller's group at MIT and elsewhere have come versions of COGO 
adapted to computers other than the IBM 1620 for which it was originally 
designed. Paralleling these extensions of COGO has been the develop- 
ment of problem-oriented languages for other areas of civil engineering— 
STRESS, the STRuctural Engineering System Solver, SEPOL, the Soil Engi- 
neering Problem-Oriented Language, POGO, an extension that sdds profile 
geometry to COGO. 


Now: Professor Miller and his colleagues are developing a broader 
approach to the use of computers by all segments of the civil engineering 
profession. Called ICES, for Integrated Civil Engineering System, its 
objective is to enable the civil engineer to satisfy within a single frame- 
work all his computational needs. This concept is being implemented on 


MIT's IBM System/360. | 
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Tackling a simple problem with COGO 





1 
(0,0) 


4 


Here is how an engineer would solve a simple problem with COGO 
Assume that he wanted to compute exact boundaries and the area for a 
triangular piece of land, as shown on the above diagram: 


First, he puts into the computer a deck 
of punched cards containing the 
COGO programme. 
He knows coordinates of point 1, thus 
he types into the computer .. STORE 1 0.000 0.000 
which means store in the computer 
the coordinates (0.000 North, 0.000 
East) for position 1. 
He also knows coordinates of point 2, 
thus types into the computer .. STORE 2 100.000 100.000 
He wants to know the distance be- 
tween points 1 and з thus he 
types Р .. DISTANCE 12 
The computer responds "m . 121414214 
which are the point numbers and the 
distance between them in feet. 
The engineer—who knows the angle 
1, 2, 3 (270?04”) and distance be- 
tween 2 and 3 (1414214 ft)—now 
wants to find coordinates for point 3. 
He types in LOCATE/ANGLE 1 2 3 270 0 0. 
which asks for the position of 3 141.4214 
whlle giving the machine the angle 
12 3 and the distance between 
2 and 3. 
The computer responds 0.000 200.000 
which is the position of 3. 
The engineer then asks for the aren 
with the command 3is . ARFA 1231 
The computer responds  .. .. 10000. 22956841 
which of course is the area in sq. 
ft. and acres. 


Contemporary World Engineering 
Project Series—31 


Members are invited to contribute to this Series special articles 
featuring major engineering projects with which they have been associated 
in any manner. Articles should be preferably accompanied by photographs 
and illustrative sketches. 


THE MULTI-PURPOSE RESEARCH REACTOR AT KARLSRUHE * 


Introduction 


The Multi-purpose Research Reactor (MZFR) is a combined power and 
test reactor with a thermal output of 200 MW. The reactor has been develop- 
ed by Siemens-Schuckertwerke AG and 1s of the natural-uranium type with 
D,O as coolant and moderator. It has been put into operation in the Nuclear 
Research Centre at Karlsruhe on the Rhine early this year. The decision to 
construct the MZFR was made in 1981 by the German Federal Ministry of 
Atomic Energy in order to give the German reactor industry the opportunity 
of gaining experience in the design, construction and operation of reactors 
of a progressive type. " 


Overall arrangement of the plant 


The multi-purpose research reactor has a double function: power genera- 
tion and testing. 


The power station is designed for a net output of 50 MW measured at 
the primary terminals of the generator transformer. Ав the prototype of 
the,natural-uranium D,O line, its main purpose is to provide operating expe- 
rience and help pave the way for the economical operation of larger reactors 
of this type. As a test reactor, it represents a high-capacity device for the 
testing of further-developed fuel elements under operating conditions and 
for irradiation investigations. The high neutron flux density of 10''n. per 
cm.' is of considerable importance for tasks of this nature. 


'The schematic diagram of the plant is shown in Fig. l. In the develop- 
ment and design of the various parts of the plant, special attention has been 
paid to safety and to the drawing of a clear dividing line between the reactor 
plant and steam power plant, in addition, of course, to the normal points 
which require consideration in the construction of a power station. 


Reactor plant 

A sectional view of the model of the nuclear power plant building is 
shown in Fig. 2. The reactor is operated with natural uranium as fuel and 
D,O as coolant and moderator. The reactor plant consists mainly of the 
pressure-vessel reactor, two parallel-connected main coolant circuits, а 
moderator circuit and various ancillaries: The heat generated In the reactor 
is passed to the steam and feedwater circuit of the steam plant via the two 
steam generators and the moderator coolers. 


* By courtesy of Slemens-Schuckertwerke AG, Erlangen, Germany. 
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Fig. 1 
Schematic diagram of the multi-purpose research reactor plant at Karlsruhe 


The reactor vessel has a diameter of 4,100 m. (13 ft. 5 in.) and a height 
of 7,845 m. (25 ft. 9 ins.) and is designed for a pressure of 100 kg. per cm.’ 
abs. (1,422 lb. per sq. in absolute) at 300°C. This contains the moderator 
vessel, which, together with the throughgoing separating tubes, serves to 
separate the moderator from the coolant. The complete reactor core consists 
of 115 fuel element stacks with a total natural-uranium dioxide (U,O) weight 
of 13.5 tonnes. 


Each stack consists of two axially coupled fuel elements, each of which 
comprises 37 concentrically arranged fuel rods. The fuel-element cans consist 
of 0.6 mm. thick Zircaloy tubes which are loaded with sintered UO, pellets, 
filled with an inert gas welded gastight at the ends. A new type of charging 
machine (designed by Siemens-Schuckertwerke) permits reshuffling and re- 
placement of the fuel elements during operation. Arranged inside the cylin- 
drieal reactor pressure vessel is the moderator tank which keeps the cold 
moderator separate from the hot coolant. Some 121 vertical separating tubes 
arranged in a hexagonal lattice pass through the moderator tank, 115 of these 
containing fuel elements and the remaining 6 serving for experimental pur- 
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poses. The reactor is equipped with one control rod and 16 shut-down rods 
which are arranged in groups of three on the periphery of the reactor vessel. 
It is possible to limit the number of control rods to one because the reactivity 
сап be changed by varying the mean moderator temperature. The other 16 
rods serve for quick shutdown. Fig. 3 shows the head of the reactor power 
vessel. 
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Fig. 2 
Sectional view of the model of reactor building and store for spent fuel elements 


The two main cooling circuits each consist of a steam generator, a main 
coolant pump and the connecting pipes. On its way through the cooling 
channels the D,O—this is pressurized to 90 kg. per cm." abs. (1,280 Ib. per sq. 
in absolute)—is heated from 251.5 to 280°C. The total throughout is 4,650 
tonnes per hr. From the upper collector of the reactor vessel the D,O flows 
into the two steam generators in which the heat absorbed in the reactor is 
used to generate saturated steam. During this process the temperature of 
the D,O flows into the two steam generators in which the heat absorbed in 
the reactor is used to generate saturated steam. During this process the 
temperature of the D,O is reduced to 254°C. The two main coolant pumps, 
which are equipped with a canned rotor motor to prevent leakage, return the 
D,O to the reactor. 


Paralel to the main cooling circuits is a moderator circuit consisting 
of the two moderator coolers and a moderator pump. The heat drawn from 
the D,O in the moderator coolers is used for final preheating of the secondary 
side feedwater. The feedwater supply system is designed to allow the 
moderator inlet temperature to be varied steplessly between 80 and 200°C. 


b 
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In this manner it is possible to regulate the кашу of the reactor with- 
out taking any action on the primary side. 





Fig. 3 
View of the bead of the reactor pressure veesel 


In addition to the main circuits, the reactor plant includes various auxi- 
liary and ancillary systems. To main the required pressure in the primary 
circuit and to correct pressure fluctuations due to temperature changes, a 
pressurizer vessel with built-in electric heating and a spray system is con- 
nected to the main circuits. The pressurizer vessel is partly filled with 
heavy water and D,O vapour. Whether the heating or the spray system ig 
made operative depends on the volume change. Also connected in the paral- 
lel circuit is а D,O purifying circuit for the removal of corrosion products, 
fission~products and boric acid. А D, gas system, which can likewise be 
switched in, serves to collect all D,O and D. gases or gases containing flssion 
gases from the various parts of the reactor plant. They are then treated and 
passed to the waste store or to the exhaust gas chimney. 


The piping for the primary circuit is of the seamlessly rolled full-wall 
type manufactured from Nb-stabilized 18/8-Cr-Ni steel. 


The plant ig provided with a charging machine equipped with a remote- 
controlled co-ordinate trolley which permits the reshuffling or replacement 
of every fuel stack during operation. By means of a transfer machine it is 
also possible to interchange the elements of a stack and to reinsert them in 
the cooling channel via the charging machine. Hence, it is not necessary to 
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interrupt operation for recharging and the head of the reactor vessel can 
remain closed. This arrangement also affords three more advantages: the 
burnup can be almost doubled, the fuel elements are burned up equally 
over the entire length and the power density distribution in the reactor can 
be kept practically constant independent of the burn-up. 


Steam power plant 


On the secondary side, the two steam generators produce saturated steam 
at a pressure of approx. 33 kg. per cm.” abs. (470 lb. per sq. in. absolute). 
The live steam output of 498 tonnes per hr. is used to drive a turbo-set 
designed for an output of 57 MWe. The turbine consists of a high-pressure 
part and a double-flow low-pressure part. Since saturated steam is used for 
this plant it was necessary to install a mechanical cyclone water separator 
in the crossover pipe between the high-pressure and lower-pressure part to 
reduce the moisture content of the steam in the final stages of the low-pres- 
sure part. The steam flowing from the exhaust connections of the turbine 
is passed to 2 oval condensers. A condensate pump conveys the condensate 
through the feed heating plant and the direct-contact deaerator heater to 
the 100 m’. (3,530 cu. ft.) feedwater tank. The feedwater, raised to a tem- 
perature of 111°C, is now forced by a main feedwater pump through the 
moderator coolers to the steam generators. Parallel to the feed heaters is a 
bypass-ine for regulation of the moderator temperature. Worthy of men- 
tion in this connection is an additional vacuum deaerator which ensures that 
the oxygen content of the feedwater is kept to a minimum, in accordance 
with the stringent requirements, when the main deaerator is bypassed. To 
cover the contingency of cooling water entering the main condensate pipe, 
a demineraling plant designed for the full quantity of condensate is incorpo- 
rated. 


Since no river water is available within a reasonable distance two cool- 
ing tower units each with 8 cells have been erected in the north-west corner 
of the power-station grounds. These supply the condensing plant and other 
cooling points in the power-station with cooling water (total cooling water 
requirement being 18,000 m. per hr. of 635,000 cu. ft. per hr. 


Electrical plant 


The energy for the auxiliary requirements is tapped direct from the 
main generator leads and fed to the 6 kV system through a 12.6-MVA trans- 
former. When the turbo set is shut-down, the power-station is started up via 
the unit auxiliary transformer. After the turbo-set has been synchronized, 
power is fed into a 110 kV system via the step-up transformer and the out- 
door switching station. A standby transformer, the high-voltage side of 
which ís coupled to a 20 kV distributing station, is provided to cover the 
possibility of faults occurring in the step-up transformer or unit auxiliary 
transformer or in the associated bus connections. The station service loads 
are connected to a 6 kV system with sectionalized single busbars. The large 
electric motor drives with ratings above 150 kW are connected direct to both 
6 kV sections. The low-voltage loads are likewise connected to both sections 
but via transformers. Motors with the same function are distributed evenly 
over both sections to permit limited operation of the plant in the event of 
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one section falling. Essential three-phase loads are fed by a 380-V fail-safe 
system. This consists of four motor-generator sets with flywheels and stand- 
by diesel engines. In normal operation the motor-generator sets are fed from 
the 6-kV sbrvice system. In the event of a fault in this system the diesel 
engines are started by the energy stored in the fly-wheel and can supply 
full output within 2 sec. 


Experimental equipment 

In addition to supplying power, the multi-purpose research reactor can 
be used for testing fuel elements, reactor materials and coolants. Six special- 
ly equipped channels in the centre area of the core make it possible to carry 
out experiments on fuel elements with coolant, pressure and temperature 
conditions which are independent of the reactor circuit. Additionally, one 
of the inclined positions, such as are provided for the control rods, is designed 
to accommodate radiation samples by the insertion of a pressure-tight 
thimble. The samples are accommodated in standard capsules about 200 mm. 
(8 in.) long and are inserted one after the other. This channel extends into 
the range of maximum neutron fux density of more than 10 n.per cm.” s. 
The extension of the radiation tube projects into the reactor chamber from 
where the capsules are placed in a transport container by means of a special 
device and transported to the hot cells. 


The experimental devices are designed to permit the following: 


Standard checking of power reactor fuel elements under normal operat- 
ing conditions; circuit experiments in the reactor with various coolants ; 
irradiation experiments on reactor materials; production of radio-active 
isotopes, and so on. ` 


Safety 


Quite apart from external safety measures, the reactor is designed to 
give the maximum possible inherent safety.: All temperature and power 
coefficients are negative. Furthermore, the temperature coefficient of the 
coolant is kept small to prevent faults in the steam power plant from having 
a serious effect on the reactor. At the commencement of boiling the void 
coefficient is also negative and cannot become positive until boiling conditions 
_ obtain, which are practically an impossibility. While the measures for con- 
trolling the reactor power can be considered absolutely safe, the possibility 
af coolant loss could not be fully precluded and requires additional external 
safety measures. 


Th individual components of the plant are designed to provide for full 
control of all operating conditions and extraordinary faults without there 
being any danger of persons inside or outside the plant being exposed te 
impermissible radiation doses. The very principle itself of the pressure- 
vessel reactor with its closed circuit provides an important advantage from 
the standpoint of safety. For instance, all parts of the plant which may 
contain fission products or radio-active substances are accommodated in a 
separate building which is surrounded by a pressure-proof steel shell. 


This steel shell is designed to contain all radio-active substances and 
gases escaping due to leakage in normal operation and in the case of the 
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maximum credible accident to withstand the pressure increase resulting from 
released thermal energy. 


To increase the safety of the plant, particularly the internal safety, the 
so-called pressure-suppression method is employed in which the expanding 
steam-water mixure from the damaged chamber is passed to a condensing 
tank. In this manner the pressure within the steel shell is kept to below 
0.8 kg. per cm.” gauge (11 Ib. per sq. in.) and the temperature limited to 
approximately 60°C. 


The closed circuits for the steam, feedwater and cooling water systems, 
provide further barriers against contamination of the surrounding atmos- 
phere. All systems which may be exposed to radio-activity are supervised 
constantly by radiation measuring devices. Fig. 4 shows the full view of 
the MZFR nuclear power plant at Karlsruhe. 





Fig. 4 
View of the entire complex 


Technical data of the multipurpose research reactor 
Some salient- details of thé reactor are given below: 


Thermal power reactor us 200 MW 
Net electrical power, measured at the primary 
terminals of the generator transformer . 50 MW 
Fuel sis AM з UO, natural uranium 
Weight of danm ds 135 tonnes 


Number of cooling channels Р а 121 
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Number of these for Кы е purposes 
Irradiation channel 5 

Power density 

Number of main cooling circuits 

Separate moderator circuit 

Operating pressure of the reactor cooling nyutan 


Coolant temperature at the inlet and outlet of 
the reactor pressure vessel s ti 

Total coolant throughput 

Live steam pressure 


6 
1 

148 kW per Kg. U 
2 
1 

90 kg. per cm., abs. 
(1,280 Ib. per sq. 
in. absolute) 


254 to 280°C. 
4,650 tonnes per hr. 
33 kg. per cm’. abso- 


lute (470 lb. per sq. 


in. absolute) 
Live steam temperature ... i T: 238°C 
Live steam throughput ie A 308 tonnes per hr 
Cooling water temperature m 21°С. 


Cooling water throughput in the condenser 


Apparent power of the иеш ipa 


generator 71,700 КУА at power 
factor, 0.8 
Rated voltage 2 10,500 V 5% 
Hydrogen cooling of the корин et 2 kg. per cm". gauge 
(28 lb. sq. in.) 


ADDRESSES OF CHAIRMEN AT THE ANNUAL GENERAL MEETINGS 
OF THE LOCAL CENTRES 


Assam Centre 


Chatrman’s address by Shri M. R. Sitaram, M.LE, at the 7th Annual General 
Meeting of the Centre on February 27, 1966 


After welcoming the Chief Guest, and other invitees, Shri Sitaram 
thanked the Committee of the Centre for electing him the Chairman for 
the ensuing year. 


Delivering the Chairman’s address, Shri Sitaram 
said, ‘In 1947, we had practically no hydro-electric 
power in our State except the small station feed- 
ing Shillong which was one of the earllest hydro- 
electric projects in the country. Seventeen 
private companies, most of them having Diesel 
generation aggregating to 2,283 kW, were supply- 
ing electricity to a Tew towns, thus giving electric 
lights to less than .06% of the total population. 
The projects to be included in the Fourth Plan, 
viz., the installation of 30,000 kW-thermal station 
extension of Namrup station by addition of some 
more gas turbines and steam turbines, and the 
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Umling hydro-electric project near Shillong, etc., are under examination. The 
total installed capacity by the end of the Fourth Plan will be 3,40,000 kW. 


During the Fourth Plan, emphasis will be laid on extending the lines 
to the remote corners of the State. A 300 miles long, 220 kV line to inter- 
connect the Umiam-Umtru system and the Namrup system will also be built. 
Agreements have been entered into for supplying power from Assam to 
Tripura, NEFA, and Nagaland; and negotiations are under way to supply 
power to Manipur and the Coochbihar area of West Bengal It is, therefore, 
expected that power will be available in all the remote parts of the North- 
eastern zone by the end of the Fourth Plan. 


The number of villages so far electrifled totals to 43,000, approximately 
out of 5.7 lakhs of the total number of villages in the State. Realizing that 
the use of electricity through small scale industry and improved irrigation 
facilities are the only ways of bringing up the prosperity of the village _ 
population, & resolution was adopted in the Seminar on Irrigation and Power, 
held at Trivandrum in 1964 that one lakh of villages should be electrified 
in the country by 1969 to synchronize with the 100th birth anniversary of 
Mahatma Gandhi. It was also resolved that the minimum number of villages 
to be electrifled in each state was to be not less than at least 2096 of the 
vilages in that State. While in Madras 46.9% of villages are electrifled, 
we have so far electrifled only 0.24% of the villages. Thus, the maximum 
attention has to be given to this problem of rural electrification in Assam. 


After the recent crisis in food supply position in the country, the rural 
electrification has been given an agricultural bias and supply of power to 
agricultural pumps has been given maximum priority. There is great scope 
of such irrigation in Assam also where pumped water can be used to grow 
winter crops. 


One of the major handicaps that was against the rapid industrialization 
of Assam, viz, the transport and communication, has practically been over- 
come with the extension of the broad gauge line into Assam. In the past 
6 or 7 years about 60-70 crores of rupees have been spent in improving 
communications in Assam. It is sometime stated that industrles cannot come 
up in Assam because of its geographical position near international borders. 
But, if Europe, Germany, Switzerland, Milano (Italy), etc, could become 
highly industrialized, there is no reason why the geographical position of 
Assam should be a bar to the industrialization of the State. In fact, there 
are industries which should only be located in such strategic areas. In all 
advanced countries, energy supplies have been very powerful factors in 
determining the location of industries. 


Regarding the trained manpower, much headway has been made in the 
State by opening the engineering and technological institutions in recent 
years, and extending facilities for training in various industries of the State. 
The Institution is also giving a very great prominence to this problem of 
trained manpower and in fact, at the 45th Annual Convention, a Seminar 
on “Technical Education and its Development’ was held at which various 
aspects of training from the artisan level to the researchers’ levels were 
discussed and definite conclusions were arrived at. It is, therefore, expected 
that within a short time there will be no dearth of trained men in the State. 
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In Assam, much has been said regarding the problems posed™by the 
Brahmaputra river in the form of floods, damages and destruction. It is a 
point for consideration by the engineers of this august body, if an auto- 
nomous organization like the Tennessee Valley Authority (T.V.A.) in the 
U.S.A. should not be set up for solving these problems. If multipurpose 
Schemes similar to those sponsored by the T.V.A. are investigated and 
implemented, the Brahmaputra river will be a boon to Assam. 


An engineer has to play a great part in building up of the country. I 
am sure the engineers associated with the Assam Centre of The Institution 
of Engineers (India) will play an important role in future for the prosperity 
of the State.' 


Orissa Centre 


Chairman’s address by Shri S. Padhi, B.Sc. (Eng), M.LE, at the 7th Annual 
General Meeting of the Centre on March 12, 1966 


After welcoming the Chief Guest, and other invitees, Shri Padhi thanked 
the Committee of the Centre for electing him once again the Chairman for 


the second year. 


Delivering his address, Shri Padhi said, 'I pro- 
pose to speak on the theme of 'Industries and 
Industrial Development, 


The financial assistance that the industries 
received from banks and Government and other 
financing agencies by 1948 was negligible. Now, 
the figure is approximately Rs. 300 crores, exclu- 
sive of World Bank’s loans and loans from inter- 
national agencies. These amount to 6,000 million 
rupees. As compared to that for the entire 
country, the amount for Orissa is 4%, the highest 
being Punjab i.e. 17%. 


There were no industries at all when our State was formed in 1936. The 
total power generated was primarily in the towns of Cuttack and Berhampur, 
and it was mostly utilized for lighting. Even the rice and oil mills in the 
towns were having their own Diesel power. Up to 1948, when Origsa terri- 
torially expanded with the merger of States, nothing spectacular took place 
except that some private enterprise set up a paper mill at Brajrajnagar in 
Sambalpur, a textile mill at Chowdwar in Cuttack and a sugar factory at 
Rayagada in Koraput. Electric supply was developed in a few more towns 
such as in Puri, Balasore, Jharsuguda and Sambalpur, but very little of it 
gave any stimulus for promoting industry in general One hundred factories, 
mostly rice mills, in the districts of Balasore, Ganjam and Koraput; a few 
bidi factories and а few saw mills, here and there, were all that could be 
called ‘industry’ by 1945 in Orissa. 


Orissa 1s a State of 1,76,000 sq.km. area with a population of 17.5 millions. 
Of this population, 20% are tribal ; and excluding the coastal areas, they are 
the inhabitants of the hilly regions. The main employment of our people 
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is agriculture which is seasonal only. But compared to other States with 
backward agricultural economy, unemployment has not manifested promi- 
nently here. Also, in terms of labour productivity, our State is a poor 
performer. On an average, our people are, underfed, poor and auffer from the 
ravages of disease, flood and famine. coh 


Japan, which is only about double the size of Orissa in area, has been able 
to develop itself to an extent which enjoys respect from small countries, In 
contrast, Japan has hardly any mineral wealth, and is susceptible to various 
calamities of nature like earthquakes and typhoons; and inspite of its being 
ravaged by the last war, it is the third biggest producer of steel in the world. 
In 1964, she produced 40 million tons of blister steel and exported 7 million 
tons of steel products. In the year 1964 alone, an aggregate of 4 million 
gross tonnage of ships were built which is 40% of the totality of ships in 
the world. In the manufacture of heavy and light machines, automobiles 
and rolling stock, Japan is ahead of all the countries. Orissa has huge 
mineral and water resources. The people are also talented and capable of 
hard work. We have not yet been able to make full use of these human 
and material resources. 


The installation of two thermal stations of 5,000 kW each at Choudwar 
and Rajgangpur (though the latter was mainly for the cement plant) followed 
by the two hydel plants at Machkund and Hirakud, did much and would 
have done much more in the next five years, had there not been the temporary 
set-back caused by the Chinese and Pakistani troubles and the consequent 
change over to defence production along with the shutting down of imports. 


A comparative picture of Orissa of 1936, and of Orissa in 1986 would 
further clarify the progress. Our State, which in 1936 had no industry 
worth the name, could by 1966, enlist and register 640 industries excluding 
rice and oil mills and bidi factories A comparison of the total installed 
capacities of power generation and consumption per capita in 1948, in 1960, 
and today, may give us a picture of the development of industry in the 
State. 75% of this power is for industry. The figures are given in the table 
below. 


“Table 1 
Comparision of total power generation and consumption per capita 





Year Total installed Power consumed 
capacity, kW per capita, kWh 

1948 4,500 0.5 

1960 1,73,000 23 

1966 3,15,000 5.0 


Of course, compared to these, the all-India figures of 45 kWh per capita in 
1960 and 80 kWh per capita in 1965 are staggering. 


The promotion of many corporations is a good policy with great fore- 
thought. The Industrial Development Corporation for instance, has very 
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most distinguished Institution in India with a membership of about 60,000. 
A premier Institution of the kind has no parallel in India. Members of all 
engineering professions including mining, metallurgy, electronics and sur- 
veying, have Joined this Institution as members. The technical deliberations 
undertaken by this Institution are superb. Best brains, foremost builders, 
top research workers, all of very high reputatíon contribute papers to its 
Journals. It is only by being members of this Institution that we know what 
is being developed on the technical side of any branch of the profession. 
A member affiliated to one branch is entitled to demand technical papers of 
-any other branch. The small contributions that we pay, is comparatively 
nothing compared to the advantages one gets from being a member of this 
Institution. The membership of the Institution is almost ‘a must’ to every 
engineer to play a greater role in the development of his technical know- 


ledge and to satisfy the natural urge in every one to become better and 
better. 


To conclude, I would like to recall the wise words of Pandit Nehru, 
‘Fortune is a hostage which has to be zealously guarded by our own good 
work and which has a tendency to slip away if we slacken in our efforts or 
we look in a wrong direction5. There can be no good work for the Nation 
without hard work. Let us, therefore, dedicate outselves on this occasion 
to another year's hard and sincere work”. 


Summaries of Papers Published in the Journal, 
vol. 46, no. 11, pts. Cl 6, ME 6 and MM 3, 
July 1966 


CIVIL ENGINEERING DIVISION 


1. Design of Reinforced Conerete Grid Floors by Collapse-Load Method. 
M. Das, Non-member 


The use of grid structures for covering large floor areas and for compara- 
tively reduced headroom has become increasingly popular in recent years. 
However, the methods for analyzing these structures are found to be time- 
consuming and some require an advanced knowledge of mathematical 
analysis. This paper illustrates the collapse-load method for the design of 
R.C.C. grid floors, which is simple, gives a solution readily and does not 
require an advanced knowledge of mathematics. 


2. An Investigation for the Prediction of True Ultimate Moment of Reinforced 
Concrete Beams. P. Desayl, Associate Member, and C. 8 Viswanatha, Non- 
member 


Concrete has been observed to fail under a stress lower than that of its 
ultimate strength given by the usual compression test, for sustained loads of 
a sufficiently long duration. A knowledge of the magnitude of ‘true’ ultimate 
strength is a necessity for the evaluation of the safety and serviceability of 
a structure. This paper presents a method for the prediction of the ‘true’ 
ultimate strength of a R.C.C. beam. 
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3. Linear Analysis of Rainfall-Runoff Relationship. Dr. V. C. Kulandai- 
swamy, Associate Member 


The paper presents a study of the relationship between rainfall excess 
and surface runoff by treating the rainfall excess as the inflow to and the 
surface runoff as the outflow from the basin, and assuming the relationship 
to be linear. The problem is stated as the one which determines the opera- 
tion performed by the basin on the inflow to give the outflow. Using Laplace 
transform method, an expression is derived for the instantaneous unit 
hydrograph. The various assumptions underlying the existing instantaneous 
unit hydrograph theories and the approximations made in their development 
are also brought out. The need for making a greater use of the organizing 
and systematizing influence of mathematics in the study of hydrology of 
surface runoff is stressed. 


4. Survey Adjustments by Digital Computer. К. К. Rampal, Student 


Computers are finding increasing use in aiding man's efforts to solve 
engineering problems. This paper presents the use of an IBM 1620 computer, 
in the Indian Institute of Technology, Kanpur, to solve the problem of 
survey adjustments, which is often faced by a surveyor, due to errors in 
levelling, traversing. and triangulation 


5. Theoretical Concepts of Pore Pressure in Soils. Dr. М. V. В. L. N. Bao, 
Associate Member 


This paper presents a review of the various theoretical concepts in respect 
of the pore pressure in soll. The role.of pore pressure estimation for engi- 
neering purposes and its validity is also discussed. 


6. Temperature Efforts in Е. C. Frames, Y. L. Sadana, Associate Member 
and К. С. Verma, Associate Member 


This paper presents a method for the analysis of R.C.C. frames consider- 
ing uniform temperature change in the beams comprising a frame. The 
temperature effect on columns, being negligibly small, is not considered. 
The other possible states of temperature affecting the frames have also been 
discussed. The theoretical aspect of evaluation of initial end-moments in 
case of steady state temperature of a beam or beams of the frame, which 
1s sometimes likely to occur, has been indicated. The solved example also 
shows the method of finding out stiffneas factors, carry-over factors and initial 
end-moments for members with two unequal sections. The method indicated 
is equally applicable for any other loading on the frame. 


1. Economics and Construetlonal Advantages of Detour Canal Alignments. 
Б. Satyanarayana Moorthy, Associate Member 

The Nagarjunasagar Right Main Canal is one of the biggest canals in 
the world. With a head discharge of 21,000 cusec, it runs as a contour 
canal for 276 miles. The canal, in its run from Krishna to Pennar, crosses 
several hill ranges, major streams and valleys, giving scope for various alter- 
natives to be examined. The alignment as finalized and provided for in 
the project report crosses ridges with tunnels and deep cuts and major 
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Streams by means of aqueducts and high approach embankments, The paper 
deals with how adoption of detour alignments has resulted in considerable 
savings in cost, besides facilitating construction with practically no foreign 
exchange required. This paper describes three typical cases to illustrate 
the advantages, and the design and construction aspects of the detour 
alignments. 


8. Appraisal of Residential Properties in Assam. G. C. Sharma, Member 


This paper discusses the method of valuation of residential properties 
consisting of houses, buildings and other appurtenances including the land 
in urban and cantonment areas of Assam mainly for rent control and uniform 
assessment of municipal tax purposes according to the Assam Urban Area 
Rent Control Act of 1961, based on the principle of modern valuation tech- 
nique and engineering economics. 


9. Study of Drainage Behind Lining in Irrigation Channels with Special Re- 
ference to Nangal Hydel Channel Dr. Н. L. Uppal, Member and M. P. Singh, 
Non-member 


After the damage in the lining of the Nangal hydel channel in 1957, it 
was considered necessary to study the workability of a drainage system 
comprising open joined drains, continuous sand blankets, shingle filters, flap 
valves and weep holes laid during construction as a safeguard against the 
high subsoil water level in the cutting reaches. The data of subsoil water 
table along Nangal hydel channel from 1950-63 were collected. Day to day 
changes in subsoil water level in the cutting reaches corresponding to the 
variations in canal water level from January-June 1858, during the closure 
period in January 1964, and on re-opening of the canal in February 1904 
were observed and examined in detail The behaviour of canal lining during 
the closure period in 1963 and 1964 was also studied. This paper presents 
the details of the studies and the conclusions derived therefrom. 


10. Ground Water Resources of Western Yamuna Canal (East) Tract, Dr. 
H. L. Uppal, Member, and S. R. Sehgal, Non-member 


The role of deep tube-wells in augmenting food production is well realized 
in our country. For successful boring of such tube-wells, a thorough know- 
ledge of the groundwater resources must be obtained beforehand. It has 
been generally assumed that the sand strata in the Punjab contain about 
15% of water by volume. If the frequency of sand strata in the alluvium 
is taken as 30%, the average storage capacity of groundwater would be about 
5 ft. per 100 ft. depth. This paper presents the details of experiments 
carried out in the Western Yamuna Canal (East) Tract, to obtain a more 
exact figure for the water storage capacity of the underground strata. 


PRESTRESSED CONCRETE GROUP 


11. Precast Prestressed Concrete Trussed Girder. т Бо MES 
Associate Member, and К. D. Banerjee, Non-member 


This paper reports the findings of a study on N-type girders with com- 
pression diagonals and is the first of the series of several tests on different 
types of prestressed girders, The study includes tests on model and concrete 
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prototype girders, measurement of strains and deflections due to prestressing 
and applied loads and estimation of secondary stresses that may arise on 
account of rigidity of joints. The test results have been also compared 
with the theoretical values. The behaviour of the structure at working and 
ultimate loads have been studied and compared with the conventional types 
of girders. The manufacture, assembly, prestressing and handling of the 
girders presented no difficulty and hence it is concluded that great future 
lies ahead for this type of girders. 


RAILWAY ENGINEERING GROUP 


12. Some Aspects of Selection, Design and Capacity of Diesel-Hydraulic 
Locomotives. V. A. Patel, Associate Member 

This paper deals with the selection of a fleet of main-line and general 
purpose diesel-hydraulic locomotives designed to suit almost all duties. It 
presents an approach to the design of such a locomotive, giving a step-by-step 
worked out example. The main particulars of the locomotives have been 
worked out and the capacities for various duties, including the operation in 
a mineral railway, have been illustrated by Z, -V and S-V diagrams and 
tables, 


ROADS AND ROAD TRANSPORTATION GROUP 
13. Study on Life Characteristics of Roads G. C. Sharma, Member 


This paper describes the life characteristics of roads in Assam for earth, 
gravelled, metalled, bitumen grouted and black topped surfaces constructed, 
retired and remained in service for nearly half-a-century. An assessment 
has been made separately for the various elements of highways, e.g., right-of- 
way and road embankment, roadway pavements, waterway structures and 
other miscellaneous appurtenances within the limitation of statistical data 
as far as available. 


MECHANICAL ENGINEERING DIVISION 


1. Mechanics of Drilling Process. 8. K. Bera, Non-member, and Dr. A 
Bhattacharyya, Associate Member 


The need for drilling a large number of holes is rather common in an 
engineering workshop. This paper presents a study on the mechanics of the 
drilling process, which enables efficient and economic planning of this work. 


2. Determination of Tool Forces During Turning Operations by Tool-Force 
Dynamometers. N. C. Das, Non-member, and В. K. Mallik, Associate 
Member 


For rational and efficient design of machine tools, a knowledge of cutting 
force characteristics is essential. This paper describes the methods for the 
experimental determination of the cutting tool forces by various types of 
turning dynamometers. 
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3. Kinematic Analysis of Quick Return Mechanisms. Н. M. Ganesh Rao, 
Associate Member 


This paper presents an analytical method for the determination of velo- 
cities and accelerations of the elements of a mechanism and its application 
to the synthesis of a quick-return mechanism of both the drag-link and the 
slidıng-link type. 


4. A Study of the Grinding Process During Z-Z Method of Application of 
Cutting Fluids. N. C Kumdu, Associate Member, J. Banerjee, Associate 
Member, B. P. Ghosh, Associate Member and Dr. A. Bhattacharyya, 
Associate Member 


Grinding, although the earliest known method of metal cutting, presents 
a large number of problems because of the random grit geometry, high 
speed of cutting and small depth of cut. The latter, combined with the high 
strain rate induces very high stresses in the shearing process and results in 
the development of high specific energy in a localized zone because of the 
size effect. An abnormally high temperature is reached at the cutting points, 
bringing home to several common troubles like excessive wheel wear, burn- 
ing, surface cracking, residual stresses and in some cases a change in the 
.micro-structure at the ground surface. This paper presents the investigation 
carried out to device & practical means of application of fluid on peripheral 
grinding as suggested by Bokuchava, and discusses the results obtained from 
the cutting tests for the forces, speciflc energy and the grit and work-surface 
temperature. 


5. Моке Design: Prandtl-Meyer Expansion Method. B. 8. Jagdish, Non- 
member, and V. F Stepanchuk, Non-member 


This paper presents a method for the design of nozzle wall shapes. It is 
based on the principle of generation of Mach waves (Prandtl-Meyer expansion 
waves) which appear when supersonic gas expands about a corner and 
the resulting deflection of the steam lines, The nozzle wall contour is simple 

- to obtain and may be practicable for use in rocket motors up to an expansion 
ratio of about 50. The various possibilities with one or more than one centres 
of expansions are discussed. A comparative study of the nozzle dimension 
based on the present method of design is made. 


- 6. Anode Machining of Hard Metals by a Mild Steel Disc. A. Mukherjee, 
Non-member, A, Ghosh, Non-member, and Dr. A. Bhattacharyya, Associate 
Member 


This paper presents a review of the work done in the field of anode 
machining in recent lines, It is well-known that when two metallic plates 
are placed in a conductive electrolyte bath and energized by a direct current, 
metal is taken out from the plate which acts as the anode and deposited 
on the cathode plate. The principle of metal deposition by this technique 
is extensively used in electroplating. But utilization of the reverse process, 
ie. metal removal by electrolysis, is in a very infant stage. 
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7. Stabilization of Diffusion Flames by Opposed Jets. T. Mukherjee, 
Non-member, and M. Achuthan, Associate Member 


This paper presents an investigation on opposed jet stabilization of 
diffusion flames. The diffusion flame, obtained by injecting burshane in a 
primary air steam, was stabilized by an opposing air jet. Theoretical ana- 
lysis, based on а simple model, was carried out to derlve a stability críterion 
based on the residence and the reaction times. Experimental investigation 
conducted to check the validity of the theory is found to give satisfactory 
agreement between theory and experiment. 


8. Optimum Pressure in a two stage Reciprocating Compressor with Different 
Indices of Corporation. G. V. Ramanaiah, Non-member, and E. N. Reddy, 
Student 


It has been generally accepted that the optimum pressure in a two-stage 
reciprocating compressor with or without intercooling is the geometric mean 
of the suction and delivery pressures, when the indices are assumed to be 
the same ip both stages. But in practice the indices are often different in 
the two stages and the index of the high pressure stage is greater than that 
of its counterpart This is partly because the properties of the air itself 
change for higher pressures and temperatures. This paper deals with the 
optimum pressure for different indices of compression and +ће corresponding 
variation in other parameters. 

Pad 


9. Indian Standards for Limits and Fits. K. D. Sharma, Associate Member 


This paper presents а comparative study of the recommendations of 
‘limits’ and ‘fits’ in the British and the Indian Standard specifications, which 
are expressed іп the ЕР.5. and in the metric system of units respectively, to 
facilitate teaching in the engineering colleges of India. 


10. Design of Traction-Pool Type Speed Variator. L N. Singh, Non-member 


This paper presents a design of speed variator for fractional h.p. motors. 
The speed ratio can be varied, while the motor is running, infinitely up to 
25% of synchronous speed. The calibration of the speed varlator has to be 
done experimentally. 


11. Mechanism of Friction. Prof. В. D. Singh, Associate Member, and A. К 
Jha, Non-member Я 


The force of friction is a function of the true area of contact of the 
mating surfaces, the normal load and the shear strength of the materials 
at Junctions. The value of the coefficient of friction depends upon a number 
of variables like area of contact, normal load, the surface roughness, velocity 
of sliding and the atmospheric oxidation and lubrbication and it is known to 
change with the rise of temperature, mainly due to friction. In spite of 
intensive research much remains to be known about the nature of friction. 
This paper presents a review of the works carried out in the field of friction. 


РА 
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MINING AND METALLURGY DIVISION 


1. Investigation into the Products of Pig Iron for High Grade Malleable Cast 
Iron and Spheroidal Graphite Cast Iron in an Experimental Hot Blast Cupola. 
К. C. Chowdhuri, Non-member, and N. V. Pandit, Non-member 


This paper presents the experience gained from the working of a re- 
cuperative hot blast cupola unit installed at the Chittaranjan Locomotive 
Works, Government of India. The experiments have conclusively proved 
that it is possible to produce pig iron suitable for the manufacture of high 
grade malleable iron and that it is also possible to produce spheroidal 
graphite iron conforming even to the higher grades specified in IS : 1865-1961 
by suitably treating the base iron melted in the hot blast cupola. 


2. Dust In Mines. БВ. S. Mishra, Associate Member 


Dust of all kinds has a nuisance value. It caused disease of the lung if a 
person is exposed to it for long period of tame. To evade the lung disease 
caused by dust, it 18 necessary that the dust content of the air inhaled be 
reduced to a definite minimum value. The presence of dust in air also 
causes explosion of coal dust. This paper describes the various methods 
which have to be used to combat this dust menace. 


8 The Notched-Bar Impact Properties of Silicon-Manganese Steel. D. V. 
Reddi, Associate Member S. К. Dutta, Non-member, and Р. 8. Ramaswamy, 
Non-member 


This paper presents the determination of the impact properties of silico- 
manganese steel in tempered martensitic condition from 100-60'C. The 
transition temperature based on energy absorbed as well as fracture appear- 
ance is below 60°C. The data indicate that silico-manganese steel in heat 
treated condition is satisfactory for springs at low temperature as it suffers 
no embrittlement at temperature as low as — 60°C. 


4. Training of Mining Engineers in Britain and in the United States. В, K. 
Singhal, Non-member, and С. W. Berry, Non-member 


The advent of mechanization and the desire for having increased safety 
in the mining industry has created the need for a thorough scrutiny of the 
training of the prospective mining engineers in and out of the University. 
This paper presents a study on the methods adopted in the U.K. and the 
U.S.A. for the training of the mining engineers. 


INSTITUTION NOTICES 
Payment of Membership Subscription and Examination Fees 


It is notifled for information of the members that the facility of depositing 
membership subscription and examination fees has been extended to 
all branches of the State Bank of Bikaner & Jaipur and the State Bank 
of Mysore іп addition to all branches of the State Bank of India. Payment 
should be made in cash at any branch of these banks in India by the bank- 
cards А and B. 
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Draft Indian Standards 


The following draft Indian Standards have been issued recently. 


1. Draft Indian Standard Specification for Steel Door Frames—Doc: 
BDC 11 (883). 


= 


This standard lays down the requirements regarding material, dimen- 
sions and construction of steel door frames for internal and external use. 


Members may send their comments on this draft standard before July 31, 
1966, to Shri T. S. Narayana Rao (M.), Consulting Architect and Engineer, 
9 Mahatma Gandhi Road, Bangalore 1, who is the Institution representative 
on the Sectional Committee dealing with this draft Standard. 


2. Draft Indian Standard for Safety in Excavation— Doc: BDC 45 (957) 


This standard lays down the requirements for carrying out safely the 
excavation works called cuts, e.g. trenches, test pits, cellars, borrow pits, 
cuttings for rail and road formations and all excavations on which the sides 
of excavations are not trimmed, simultaneously to a stable slope. 


Members may send their comments on this draft standard before July 25, 
1966, to Prof. R. N. Dogra (M.), Principal, College of Engineering and Tech- 
nology, New Delhi 16, who is the Institution representative on the Sectional 
Committee dealing with this draft standard. 


3. Draft Indian Standard Code of Practice for Fire Safety of Industrial 
Buildings : Jute Mills—Doc: BDC 38 (1115). 


This standard covers the essential requirements for the fire safety of jute 
spinning and weaving mills; jute rope and carpet making factories. 


Members may send their comments on this draft standard before 
August 13, 1986, to Brig. N. B. Grant (M.), Director, Engineering R and D, 
Ministry of Defence, Kashmir House, New Delhi 11, who is the Institution 
representative on the Sectional Committee dealing with this Standard. 


4 Draft Indian Standard Code of Practice for Composite Construction— 
Doc: BDC 32 (618). 


Тыв standard deals with the design and construction of composite struc- 
tures made up of refabricated structural units and cast-in-situ concrete. 


Members may send their comments on this draft Code before August 23, 
1966, to Shri М. ЇЧ. Purandare (M.), Consulting Civil Engineer, 24B Hamam 
Street, Fort, Bombay 1, who is the Institution representative on the Sectional 
Committee dealing with this Code. 

5. Draft Indian Standard Specification for Hot Rolled Steel Channel 
Sections for General Engineering Purposes—Doc: SMDC 6 (680). 


This standard lays down the nominal dimensions, welghts and sectional 
properties of hot rolled steel channel sections for general engineering 


purposes. 
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6. Draft Indian Standard Specifications for Light Raila—Doc: SMDC 
6 (729). 


This standard covers requirements of light rail sections. 


Members may send their comments on these Draft Standards before 
August 25, 1966, to Shri T. R. Mehandru (M.), 14 Asaf Ali Road, Ajmeri Gate 
Extension, New Delhi, who is the Institution representative on the Sectional 
Committee dealing with these Standards. 


7. Draft Indian Standard Code of Practice for Installation of Internal Fire 
Hydrants in Multistorey Buildings—DOC : BDG 36 (933). 


This standard lays down requirements regarding installation of fire 
hydrants in multistoreyed buildings. 


Members may send their comments on this draft standard before August 
25, 1966, to Brig. N. B. Grant (M.), Director, (Engineering R and D), Ministry 
of Defence, Kashmir House, New Delhi 11, who is the Institution represen- 
tative on the Sectional Committee dealing with this draft standard. 


Copies of the draft Standards may be obtained from the office of the 
Indian Standards Institution, “Manak Bhavan’, 9 Bahadur Shah Zafar Marg, 
New Delhi 1, or from its branch offices at Bombay Mutual Terrace, Sandhurst 
Bridge, Bombay 7; b Chowringhee Approach, Calcutta 13, 14/69 Civil Lines, 
Kanpur, or 54 General Patters Road, Madras 2. 


Application forms for Sections A and B of Ше Associate 
Membership Examination to be held in November 1966 


Application forms for Sections А and B of the Associate Membership 
Examination to be held in November 1966, are attached to this issue of the 
Bulletin. Detailed instructions are attached with the application forms and 
they may be detached for reference, if во desired. Students are notifled that 
no further application forms will be distributed to them. 


Applications complete in all respects and accompanied by the examination 
fee for admission to the November 1966 examinations and one copy of pass- 
port size photograph pasted in the space provided on the application form 
should reach the Head Office before 4.00 p.m. on Thursday, September 15, 1966. 


Sections A and B of the Associate Membership Examination— 
Limitations to number of candidates at examination centres 


The Examinations Committee have decided that the number of candidates 
appearing at any examination centre should be restricted to 750 only, in 
view of the difficulties experienced in making arrangements. 


Candidates intending to appear in the examinations should mentian 
in the examination application form the name of three examination centres 
in order of preference, and the Controller of Examinations will allot each 
candidate the centre at which he will be permitted to appear. Candidates 
who fail to mention more than one examination centre will be allotted any 
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centre of examination at the discretion of the Controller of Examinations. 
No individual representations will be considered after the allotment of the 
examination centre is made. 


Despatch of Admission Cards and Results of Examinations 


Students are informed that Admission Cards and Results of examinations 
will be sent only to their addresses as registered by them in the Institution 
Head Office at Calcutta. 


Rechecking and retotalling of marks 


Candidates wishing to have their answer-books rechecked and retotalled 
must apply to the Controller of Examinations by name, enclosing a postal 
order for the fee to be paid for this purpose, along with the application. 
This will facilitate rechecking of answer-books. Remittance of money in any 
other form or without enclosing the postal order with the application, or 
applications to the Controller of Examinations not addressed by name, may 
result in unnecessary delay. 


Transferring of Exemptions obtained in the Old Scheme of Examination 
(since discontinued) to the Existing Scheme of examinations 


Candidates who have secured exemptions in subjects of the Old Scheme 
of examination held upto and including the November 1965 examinations, and 
desire to appear in the November 1966 examinations, may fil in the ap- 
propriate name of the subject(s) in the exemption column after consulting 
the list published in the*December 1985 issue of the Bulletin. 


Seminar on ‘Engineering Industries and 
Their Development’, 1968 


At the 445th meeting of the Council held at Ootacamund on April 29, 
1968, the Council resolved that 'at the forthcoming Annual General Meetings 
of Local Centres, the Local Centres may hold Seminars on a subject to be 
selected by the President, and an all-India Seminar be held on the same 
subject in 1968 at the 48th Annual Convention of the Institution. The 
President has subsequently selected the topic 'Engineering Industries and 
Their Development, as suggested by Prof. N. S. Govinda’ Rao, for the Semi- 
nar. The Seminar will be held concurrently with the 48th Annual Convention 
of the Institution in early 1968. 


The Council also resolved that at the forthcoming Annual General 
Meetings of the Local Centres, the Local Centres may hold Seminars on the 
sub]ect. 


Further details of the Seminar, viz, topics for discussion for writing 
papers, venue, time, etc., will be announced as and when available. 


Publication of the Institution Year-Book 


The Council at the 445th meeting held on April 29, 1966, recommended 
to the General Body of Corporate Members that the Year-Book, which was 


! 
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being published annually, should henceforth be published once in every three 
years, making a sultable change in its title, 


Further, a8 the policy in regard to publication of the Year-Book is govern- 
ed by Regulation 64, adopted by the Council on May 23, 1964, the convening 
of а Special General Meeting of the Corporate Members for the necessary 
amendment of this Regulation has been left to the President. The President 
will do the needful as early as possible. 


INSTITUTION NEWS 


India participates in Commonwealth Engineers Conference 


The Conference of Engineering Institutions of the British Commonwealth 
has, during its sixth four-yearly meeting held in London from May 9-20, 
accepted the.invitation extended by Shri B. P. 
Kapadia, President of the Institution of Engineers 
(India), to hold its seventh meeting in India in 
1970. 


Announcing this news on his return from 
London, Shri R. N. Banerjee, Secretary of the 
Institution of Engineers (India), conaidered the 
acceptance of our invitation as a fitting climax to 
the endeavours of the Institution to uphold the 
prestige of Indian engineering and her engineers 
amidst the comity of nations. The Institution will 
thus celebrate its 50th year in 1970 amidst the 
Indian and Commonwealth engineers. 





The Commonwealth Engineering Conference was set up in 1946, on the 
initiative of the Councils of three premier Engineering Institutions in the 
U.K., to provide a forum in which the participating Institutions can exchange 
experiences and discuss ways to better perform their respective responsibi- 
lities. Its meeting places to date have been: London, 1948; South Africa, 
1950; London, 1954: Australia and New Zealand, 1958; Canada, 1962; and 
London, 1966 


The sixth meeting of the Conference was attended by representatives 
of the engineering Institutions of Australia, Canada, Ceylon, East Africa, 
India, Malaysia, New Zealand, Pakistan, Rhodesia, South Africa, Trinidad 
and Tobago, the U.K. and Zambia. 


Topics discussed included relations with other engineering conferences, 
and means of collaboration between them ; also the organization of the engi- 
neering profession within the countries represented. - 


Regarding the qualification of professional engineers, everywhere the 
need felt was for academic preparation, practical training and responsible 
experience as an engineer. Corresponding consideration was given to the 
proper qualification of engineering technicians. 
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Recruitment to the engineering profession and the assessment of man- 


power needs were also discussed. Great emphasis was placed on the duty 
of the engineer to conserve natural resources as far as possible. 


The Conference welcomed the new members: East Africa, Trinidad and 
Tobago, and Zambia. It also elected the Council of Engineering Institutions 
(UK )—incorporated on 3rd August 1965, by Royal Charter—as a constituent 
member. It may be mentioned that the above Council has been set up as 
a federation of thirteen British Chartered Engineering Institutions, foster- 
ing relations with Government, with national and international bodies and 
with the public. 


The Conference meeting, divided into seven business sessions, were held 
in turn at the Headquarters of' the four U.K. host Institutions, those of Civil, 
of Mechanical, of Electrical and of Chemical Engineers ; at these, the chair 
was taken by Lord Hinton of Bankside, President of the Institution of 
Mechanical Engineers, London. Receptions were given by Prince Philip, 
Dean of Westminster Abbey, Vice-Chancellors of the Oxford and the Cam- 
bridge Universities, Lord Mayor of Coventry, among others. 


445th Meeting of the Council, Ootacamund, 
April 29-May 1, 1966 


The 445th Meeting of the Council was held at "Tamilagam', Ootacamund, 
Madras State, on April 29, 1966. The Finance Committee met earlier on 
April 29, at 10.00 am. At 2.30 p.m. on April 30, Dr. С. P. Chatterjee, Chair- 
man, Mining and Metallurgy Division, delivered a lecture on 'Defence and 
Food for the Nation—Fundamental Nature of the Problem'. After the Council 
meeting, the Engineering Education and Research Committee, the Convenors 
of the various Panels, the Divislon Boards and Examinations Committee 
also met. The Council members were taken round the places of interest 
in this hill station. On April 30, 1966, they visited the Kundah hydro-electric 
project which is being constructed with Canadian cooperation. Two photo- 
graphs taken on the occasion are given below. 
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The President's Itinerary 


Arriving at Bombay on June 25, 1968, from his tour of Europe, Shri B. P. 
Kapadia, President, halted for a day at New Delhi in connection with a 
meeting convened by the Union Ministry of Irrigation and Power, and arrived 
at Calcutta on June 30, 1966. Till July 7, he attended rigorously to the works 
of the Headquarters, and convened a meeting of the Headquarters Bullding 
Committee on July 5, 1966. On the same day, accompanied by Sarvashri 
T. P. Marik and S. К. Majumder, the present and the past Chairman of the 
Bengal Centre, Shri Kapadia waited on a deputation to Shri P. C. Sen, the 
Chief Minister, West Bengal, regarding governmental grant for the new 
Headquarters building. 


LOCAL CENTRE ACTIVITIES 


Durgapur Sub-Centre 


The Fourth Annual eral Meeting of the Durgapur Sub-Centre was 
held on November 28, 1965, at the Central Mechanical Engineering Research 
Institute, Durgapur. Prof, Humayun Kabir, who was the Chief Guest on the 
occasion, said in his address that heavy syllabus was harmful for engineering 
students as it did not help them to study their subjects intensively. The 
students acquired a superficial knowledge only. In order to maintain a uni- 
formity of standard in engineering colleges in the country, Prof Kabir 
called for rationalization of syllabuses. 


Shri H. N. Sil, in his Chairman's address said, "To meet the heavy demand 
for engineers required by the various development projects, several engi- 
neering and technological institutions have been established in various parts 
of the country during the past few years. More and more engineers are 
being produced by these institutions to cater for the needs of the country. 
But, these freshers from colleges are, in most cases, found to be not compe- 
tent enough to take the responsibility they are entrusted with. These boys 
are deficient in basic knowledge and are, therefore, not capable of develop- 
ing their power of independent thinking. The top-heavy syllabus which 
has been prescribed for the graduate course is too unwieldy for the teaching 
staff to manage and too vast for the boys to assimilate. As a consequence, 
the boys only learn a little of various subjects to complete the course 
which they are obliged to memorize without basic understanding in order 
to pass. It is, therefore, desirable that the syllabus should be so framed that 
it may give more emphasis on basic knowledge. То effect that it may be 
found necessary to delete a few items of the existing syllabus involving 
higher knowledge which the studente may pick up later. 


Now-a-days emphasis is glven by employers to engage engineers holding 
first class degree, with the idea that they will prove better and more eff- 
cient in service. But, actually the expectation does not come true after the 
selection is made. The reason is not far to seek. Unless the standard is 
brought to the same level in all the engineering institutions throughout the 
country, proper assesament or merit of boys at the time of selection is very 
difficult and lable for misJudgment. The Institution being a representative 
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body of the profession, may use its good office to bring about the uniformity 
in standard by making a move in proper quarters. 


There is now a growing tendency to utilise the services of engineers in 
key positions in all industrial concerns. This is a move in the right direc- 
tion. But there is much to be desired as yet regarding the proper utiliza- 
tion of the services of these engineers’ work only, the country is losing 
valuable man power who could help in developing the country in future 
with their own initiative and original creative ideas. 


Also, to get the best out of the engineers, there is need for improvement 
in service conditions. 'This is a complex matter, which needs careful hand- 
ling by some well organised representative body like the Institution. 


Another vital matter is the language question which, I feel, has not 
received due attention of the engineers. There has been a strong agitation 
lately by some politicians to introduce an Indian language as the medium of 
university education in replacement of English. What effect this change will 
have on technological education needs careful consideration by the engineers. 
It is a plain fact that there are few books in Indian language on engineering 
subjects available in the market at present. In the event of a change-over 
from English to some Indian language without adequate provision of neces- 
sary text books, technological education in this country is sure to suffer a 
serious set-back, and as a consequence the progress of the country will be 
severely Jeopardized. In the interest of the development of our country and 
in the interest of the engineering profession, we cannot allow this matter to 
be decided by some linguistic chauvinists. We have to recognise the fact that 
the moulding of the future shape of our country is primarily & responsibility 
of the engineers and so we have to be constantly alert and vigilant to 
avold any untoward set back due to any lapse from our side' 


FORTHCOMING EVENTS 
Symposium on ‘Ground Water Studies in Arid and Semi-Arid Regions’, 
Roorkee, October 27-29, 1966 


Under the joint auspices of the University of Roorkee and Geological 
Society of India, a symposium on 'Ground Water Studies in Arid and Semi- 
arid Regions’ will be held at the University of Roorkee from October 27-29, 
1966. The Symposium will give an opportunity for the scientific workers to 
get together and to discuss problems of mutual interest. 


The sessions are proposed to be divided broadly into the following 
topics: 


1. Geological Studies of Ground Water Occurrences in Hard Rock Areas 


2 Geological Studies of Ground Water Occurrences in Alluvial and Sedi- 
mentary Tracts 


3. Techniques and Problems in Water Well Drilling 
4. Ground Water Flow and Well Hydraulics 
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5 Geochemical and Biochemical Studies of Ground Water 
6. Geophysical Techniques in Ground Water Surveys 
7. Future Research and Survey Programmes in Ground Water 


АЦ participants intending to present papers are requested to send before 
August 15, 1966, the title and brief synopsis of their papers, incorporating 
its salient features and conclusions. The complete text of the paper, in 
duplieate, should reach Roorkee by September 15, 1966, in typewritten 
form ready for publication along with illustrations, maps, etc, in black and 
white. 

Further detailg can be obtained from Dr. R. S. Mithal, Professor and 
Head of the Department of Geology and Geophysics, University of Roorkee, 
Roorkee. 


Symposium on ‘Construction Costs’, New Delhi, 
November 1966 


The National Buildings Organization and the Regional Housing Centre 
for the Hot and Arid Zones of ECAFE are organizing a Symposium on 
‘Construction Costs’ to be held in New Delhi in November 1966. The Sympo- 
sium will focus the attention on the various aspects of the schemes of cost 
reduction. Discussions will be held under the following heads. 


1 Effect on construction costs due to advance planning, phasing and 
continuity of work load. 


2. Cost reduction through rational architectural planning and structural 
planning and structural design. 


3 Scope of cost reduction through research, standardization, mechani- 
zation and use of new and improved building materials. 


4. Cost reduction through management control organization and inte- 
gration of different stages of construction. 


Members who wish to contribute papers may send the complete manus- 
cripts to the organizers before August 30, 1966. Further details can be 
obtained from the Director, National Buildings Organization, Nirman Bhawan, 
Maulana Azad Road, New Delhi. 

Symposium on ‘Community Water Supply 
and Waste Disposal’, Nagpur, December 1966 


The Central Public Health Engineering Research Institute will hold a 
Symposium on “Community Water Supply and Waste Disposal at Nagpur 
in December 1966. This will offer an opportunity for different groups of 
peoples concerned with and responsible for community water supply and 
waste disposal to discuss in detail the various aspects of the problem. About 
80-90% of the Indian population live in small communities and the problems 
of their sanitation are of utmost importance and require immediate attention 
of public health engineers and scientists. By constant research and atten- 
tion, it will be possible to evolve simple and economic water supply ара’ 
waste disposal systems suitable for them. 
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In places where no sewerage system exists, disposal of night-soil presents 
a problem. It is necessary to develop cheap and hygienic methods of disposal 
of night-soll. 


In view of the present food scarcity in the country, composting of town 
and community refuse by mechanical methods із of urgent concern for public 
health engineers. 


To stimulate the interests of the communities which do not at present 
have water supply and waste disposal facilities and to provide information 
that is avallable with those who have already executed such projects, the 
following subjects have been proposed for the Symposium 


1. Community Water Supply 

2. Community Waste Water Disposa! 
3. Night-Soll Disposal 

4 Composting of Refuse 


Papers are invited on these topics. Members who wish to contribute 
papers should submit a summary and two copies of the full paper, which 
should not exceed 3,000 words, to the Convenor before September 1, 1966. 


Further particulars can be obtained from Convenor, Symposium Central 
Public Health Engineering Research Institute, Nehru Marg, Nagpur. 


30th Annnal Conference of the Water Pollution Control Federation, 
Kansas City, September 25-30, 1966 


The 39th Annual Conference of the Water Pollution Control Federation 
will be held in Kansas City, Missouri, U.S.A., from September 25 to 30, 1968. 
The technical programme will be composed of 2 half-day general sessions 
and 20 half-day concurrent sessions in which the following subjects will be 
discussed: Pesticide Pollution ; Missouri River Basin Management; Collec- 
tion System Maintenance; the Great Lakes—Past, Present and Future; Treat- 
ment Plant Design, Sewer System Engineering and Construction; Regula- 
tion of Stormwater; Metro Systems; Stabilization Pond Systems; Plant 
Operations Research ; and Advance Waste Treatment 


Three half-day research symposia will also be held. Among the sub- 
Jects from which papers will be chosen are: Stabilization Ponds; Analytical 
Procedures; Instrumentation; Activated Sludge, Anaerobic Digestion: 
Sludge Concentration and Handling Systems Analysis; Algae Problems; 
Chemical Treatment, Advanced Waste Treatment, Estuarial and Oceano- 
graphic Problems; Oxygen Transfer; and Solids Operation. An exhibition 
of over 150 latest products and processes for the fleld will be held at the 
Municipal Auditorium. 


Further information can be obtained from Water Pollution Control 
Federation, 3900 Wisconsin Avenue, Washington D.C. 20016, U.S.A. 


Seventh International Water Supply Congress, Barcelona, October 3-7, 1966 


The International Water Supply Association will hold the Seventh Inter- 
national Water Supply Congress in Barcelona, Spain, from October 3 to 7, 
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1966. The objectives of the Association, forwarded in 1047, are to secure 
concerted action in improving the knowledge of public water supplies, to 
secure a maximum exchange of information on research and on methods of 
supply of water, and to encourage intercourse and better understanding 
between men engaged in the public supply of water. It is expected that the 
seventh congress will be attended by officers of public water supply under- 
takings from all parts of the world. 


The scientific programme will include submission of general reports 
-for discussion, presentation of special papers, a lecture on ‘Limnology and Its 
Application to Potable Water Supplies’, discussion on pollution of surface 
waters, a ‘Corrosion Day’ programme comprising presentation and discus- 
sion on six papers, a special session on water supplies on developing 
countries, and meetings of chemists and biologists. One of the features of 
the Barcelona Congress will be the International Exhibition of waterworks 
equipment and services. 


Further details and application forms can be obtained from the Inter- 
national Water Supply Association, 34 Park Street, London W.1. 


BOOK ACKNOWLEDGMENTS 


1. Text Book on Surveying. S. К. Husain and М S. Nagraj. Saroj 
Prakashan, Allahabad, Rs. 9.50, 1965, 642 pages. 


This book in metric system of units deals with chain surveying, compass 
surveying, levelling, contouring, plane tabling, theodolite surveying, minor 
instruments, curves and setting out of works. 


2. Public Health Engineering. S. К. Husain. Saroj Prakashan, Allahabad, 
Rs, 8, 1965, 330 pages. 

This book deals with the Water Supply Engineering and Sanitary Engi- 
neering in E.P.S. and metric units. It contains many examples, diagrams 
and exercises. 


3. Overseers’ Duties and Accounts. S. E. Husain Saroj Prakashan, 
Allahabad, Rs. 4, 1965, 108 pages 


This book is written as a guide to the overseers working in Government 
departments. Various standard and prescribed forms have been explained 
in the book. 


4 Fundamentals of Engineering Geology. R. S. Khurmi. Dhanpat Rai and 
Sons, Delhi, Rs. 9, 1968, 218 pages. 

In various chapters of this book, the author has briefly dealt with physical 
geology, structural geology, mineralogy, petrology, stratigraphy, earth 
movements and volcanic activities, civil engineering geology, economic 
geology and fleld geology. 

5. Treasures of R.C.C. Designs. S. Kumar. Standard Book Depot, Delhi, 
Rs. 14, 2nd edition, 1965, 581 pages. 

This book explains with a practical bias, the designs of R.C.C. structures, 

especially the portal frames and multistoreyed building structures. 


№ 
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6. Surveying and Field Works—Vol 1. B. C. Punmia. Standard Book 
Depot, Delhi, Rs. 11.50, 1965, 468 pages. 

This volume of the book covers the common operations in plain and 
geodetic surveying, and includes a large number of illustrations and problems. 
7. Building Construction—Vol 1. S. C. Rangwala. Charotar Book Stall, 
Anand, Rs. 10, 1966, 352 pages. 

This volume of the book deals with the various aspects of building 
construction. 

8. Building Construction. S. Kumar. Standard Book Depot, Delhi, Rs. 14, 
1965, 532 pages. 

This book contains besides the treatment of various aspects of building 
construction, emphasis on the use of modern construction techniques in 
building industry. 

9. Building Materials, ЇЧ. Chowdhuri. 5. Chand & Co. New Delhi, Rs. 7, 
11th edition; 1965, 164 pages. 

This book deals with the various engineering materials used in building 
industry. 

10. Engineering Materials N. Chowdhuri S. Chand & Co, New Delhi, 
Rs. 12.50, 6th edition, 1965, 268 pages. 

This book deals with building materials, lubricants ; ferrous апа non- 
ferrous metals and alloys; electrical materials, etc. 

11. Basic Calculus. N. Chowdhuri . S. Chand & Co., New Delhi, Rs. 2, 
20 pages 

This book deals with the basic aspects of Calculus in 20 pages. 

12. Structural Theory and Design. N. Chowdhuri. S. Chand & Co. New 
Delhi, Rs. 15, 2nd edition, 1980, 312 pages. 

It is a preliminary book on subjects of Theory of Structure and Strength 
of Materials. 

13. Railways N. Chowdhuri. S. Chand & Co, New Delhi, Rs. 7.50, 2nd 
edition, 1963, 126 pages. 

This book deals with the various aspects of railway engineering. 

14. Modern Lettering Styles. N. Chowdhuri S. Chand & Co., New Delhi, 
Rs. 2, 3rd edition, 1962, 20 pages. 

This book describes the engineering and architectural lettering styles 
in 20 pages. 

15. Engineering Economics—Vol L T. Chand. Nemchand and Bros. 
Roorkee, Rs. 11.25, 6th edition, 1964, 551 pages. 

This book outlines the general economic principles, industrial laws, 
industrial organization, contracts, specifications, etc. 

16. Engineering Eoonomics—Vol. 2. T. Chand. Nemchand and Bros, 
Roorkee, Rs. 12.50, 2nd edition, 1965, 689 pages. 


This book deals with the operations of an industrial organization, and 
the fundamental principles of management that lead to effective coordina- 
поп and control. 
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PUBLICATIONS RECEIVED 


1. A copy of The Indian and Eastern Engineer, 107th Anniversary Number, 
edited by Mick de Souza and S. K, Ghaswala, has been received from The 
Indian & Eastern Engineer Co. Ltd., Sohrab House, 235, Dr. Dadabhai Naoroji 
Road, Bombay 1 


This elegant Annual measures up to the proud heritage of the premier 
journal of India. 'Engineers..... are the true builders of new India', says 
Prime Minister Indira Gandhi in a message to this Journal: to the engineer- 
journalist devolves the duty to enhance the engineers’ mental horizon. The 
makers of this issue live true to the expectation, 


As Shri B. P. Kapadia, President of the Institution, puts it, “Мо single 
publication has done so much for the country in spreading Engineering 
knowledge’. This issue comprises of sections on Electrical Technology, Mate- 
rials Engineering, Civil Engineering, Applied Geophysics, Mining Engineering, 
Aeronautics, Chemical Engineering and Metallurgy, Marine Engineering, 
Scientific Research, Standardisation and Productivity, and Consultation and 
Management. 


Besides the authoritative articles in each section, the Editorial, 'Advanc- 
ing Frontiers of Technology’ is a gem of technical enquiry by Shri S. К. 
Ghaswala. Presented in an excellent format and priced at Rs. 10.00, the 107th 
Anniversary Number is an invaluable possession to any engineer. 


2. А copy of the publication entitled ‘The Super 12% Cr Steels’ has been 
received from Communication Corporation, U.S.A. The publication deals 
with the fundamental effects of alloying elements, commercially produced 
grades and specifications, applications, physical properties, mechanical pro- 
perties, thermal stability, resistance to corrosion and oxidation, and process- 
ing and fabrication of the super 12% Cr steels. 


3. A copy of the report of the study group on ‘Efficiency and Economy in 
the Irrigation and Power Sector, has been received from the Central Water 
and Power Commission, New Delhi The report includes chapters on the 
investigation, design and estimate up to pre-construction stage; construction, 
developments of irrigation and power benefits; coordination of knowledge 
and experience and improving the instruments of control and planning; 
organization, personnel and attitude; and various appendices 


4 A copy of the publication entitled 'B.LM.C.A.M. Handboow 1965-66 has 
been received from the British Industrial Measuring and Control Apparatus 
Manufacturers’ Association, London. 


5. A copy of the publication entitled ‘Directory and Buyers’ Guide for 
Compressed Air Equipment’, has been recelved from the British Compressed 
Air Society, London. ^ 


6. А copy of the publication entitled “Multilingual Glossary of Industrial 
Diamond Terms’ has been received from Industrial Diamond Information 
Bureau, London. The glossary includes industrial diamond terms in eight 
languages viz, English, German, French, Dutch, Italian, Spanish, Swedish, 
and Japanese. 
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7. A copy of the publication entitled, ‘Modern and Prototype Conformity 
Vol. 1, has been received from the Central Water and Power Research 
Station, Poona. The publication contains 23 papers which were contributed 
for the symposia (January 23-25, 1966) held to mark the completion of fifty 
years of functioning of the Central Water and Power Research Station, Poon& 
These papers deal with the subjects of great importance in hydraulics and 
allied flelds, and classify themselves broadly into fluvial hydraulics, hydrauhc 
structures and miscellaneous sections. 


8. А copy of the publication entitled, 'Modern Trends in Hydraulic Engi- 
neering Research—vol. 2’, has beer received from the Central Water and 
Power Research Station, Poona. This publication contains 54 papers which 
were contributed for the Symposia (January 23-25, 1966) held to mark the 
Golden Jubilee celebration of the Central Water and Power Research Station, 
Poona. These papers on hydraulics and allied fields are also of great import- 
ance and classify themselves into fluvial hydraulics, fluid mechanics, maritime 
hydraulics, hydraulic structures, hydraulic machines, instrumentation, and 
miscellaneous section. 


OBITUARY 


The sympathy of the Institution is extended to the 
relatives of those whose passing is recorded here 


Shri B. D. Goyal 
Shri В. D. Goyal, МІЕ., died on January 15, 1966 


Born at Muzaffarnagar on February 20, 1904, 
Shri Goyal obtained Assistant Engineer's Certi- 
ficate from Thomason College of Civil Engineering, 
Roorkee in 1927. During 1827-28, he completed 
the practical training in the Irrigation Department 
of the Government of U.P. During the years 
1928-44, he served as an Assistant Engineer MEM 
in the same department. He was promoted W- 
to the rank of Executive Engineer in 1944 
and was responsible for survey, design, and pi 
construction of channels, tubewells, and canals, etc. К 
Не was then promoted to the rank of Superintend- EE. 
ing Engineer in 1954. He also worked as Director, 
Refresher Courses, University of Roorkee for quite a long time. 


Shri Goyal joined the Institution as Student in 1928 and later transferred 
to Associate Membership in 1932. He became a Member in the year 1952. 
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Shri A. R. Venkatachari 


Rao Bahadur A. R. Venkatachari, B.E., MAS.C.E., MIE., died on May 
19, 1966. 


Born on June 21, 1895 at Tanjore, Shri Venkatachari, obtained his В.Е. 
degree from Madras University in 1917, and stood first in the University. 
He worked in different capacities in the Public Works Department, Madras, 
and was responsible for construction of various buildings, roads, etc. He 
retired from the post of the Chief Engineer in 1954. In 1955, he was awarded 
Padma Bhushan by the President of the Republic of India. 


Rao Bahadur Venkatachari joined the Institution as Member in the 
year 1948. 


Shri D. P. Malhotra 


Shri Dharam Paul Malhotra, ВЕ. A.M.LE. died in a recent air crash. 


Born in 1923 at Mirpur, Kashmir, Shri Malhotra obtained his B.E. degree 
in civil engineering from Bombay University in 1944 During the years 
1944-50, he worked as Assistant Engineer, in P.W.D., Kashmir. In 1950, 
he was promoted to the rank of Executive Engineer. He was responsible 
for construction of hill roads and execution of a number of different types 
of major building projects. 


Shri Malhotra joined the Institution as an Associate Member in 1960. 
He was the Honorary Secretary of Jammu and Kashmir Centre during the 
years 1963-65. 


Shri J. C. Das 


Shri Jogi Chandra Das, ВЕЕ, АМАЕ, AMEE., AMLE., died on 
June 9, 1965. 


Born in 1909, he obtained his diploma (АМЕЕ.) 
in electrical engineering from College of Engi- 
neering and Technology, Bengal, in 1938. In 1948, 
he passed the special degree examination in elec- 
trical engineering from the same college. During 
1938-40, he worked as an engineer in Messrs. 
Ganguli and Chatterjee Ltd. During 1941-47, he 
worked as Chief Engineer in the Jessore Electric 
Co, Jessore. He then served the Motor Machtnery 
Co, and Dalmia Co. Later, he joined the Jail 
Industries, Government of West Bengal. 


Shri Das joined the Institution as Associate 
Member in 1852. 
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Shri J. М. Roy 


Shri Jagadindra Nath Roy, B.Sc. (Hons.), B.Sc. (Eng.), A. M.LE. died on 
March 7, 1906. 


Born in 1912, Shri Roy obtained his BSc. 
(Hons.) degree from Calcutta University in 1932. 
In 1834, he graduated in Civil Engineering, and 
also obtained the diploma in Municipal Engineer- 
ing from London University. During 1934-36, he 
completed his training. During the years 1939-45, 
he served as a Lecturer in Calcutta University and 
later served as Assistant Engineer in varlous 
| organizations where he was responsible for execu- 
| tion of important works. During 1953-56, he 
| served аз an Executive Engineer in Burma. Не 

then Joined the Jalpaiguri Polytechnic Institute as 
pus NC с ае Head of Civil Engineering Department, and later 
he became its Principal in 1980. 


Shri Roy joined the Institution as Ássociate Member in 1949. 






COMMITTEES OF LOCAL CENTRES AND SUB-CENTRES 1966-67 
Uttar Pradesh Centre 
Please add the following names to the list published on page 12 


of Bulletin dated April 1966. 


N. N. G. Dastidar 
Brig. S. B. Jambusarwalla 





EMPLOYMENT SERVICE 


'This service is intended for the benefit of members of the Institution and 
for the Government, industrial and other organizations employing engineers. 
14 is hoped that employers wil make full use of this service to obtain their 


requirement. 

A small charge of Hs. 5 per insertion will be made to members for notices 
appearing in the ‘Situations Wanted’ column, 

In the ‘Situations Vacant’ column, a charge of Rs. 2 per line will be made. 


Replies to advertisements should be addressed to Employment Service, 
The Institution of Engineers (India), P. О. Box No. 669, Calcutta 20, except 
where otherwise stated. 


. YOUNG В.Е. (Civil), A.M.LE. (India), with good academic career and 12 years 
experience In planning, estimating, drafting specifications, scrutiny of tenders and 
actual construction of one major hydro-electric power project and one (the blggest) 
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thermal power project of Central India and having been directly in-charge of 
masonry and concrete works, fabrication and erection of large quantities of struc- 
tural gteel including coal bunkers, gates and penstocks, heavy machines foundations, 
large and medium sized townships with associated service facilities and surveys 
and other civil works of several H.T, transmission lines and major grid sub- 
stations, seeks a suitable and immediate change (Office ref. 235). 


METALLURGICAL ENGINEER, 23, from Indian Institute of Technology, 
Grad. LE. (India), having some experience in Heat Treatment, also doing Section В 
(Mechanical Engineering) desires a sultable job in Foundry or Heat Treatment 
Shop (Office ref. 236). 


INSTRUMENTATION SUPERVISOR, age 23, passed section A of the AMIE. 
exmainations, and B.Sc. with Physics, Mathematics and Chemistry in 1962, having 
nearly four years training and working experience in electronic process control 
instruments at present engaged in a big oll concern in modern Electronic process 
control instrumentation and telementry in Assam; ready to serve anywhere as 
Instrument Engineer or Supervisor with suitable pay. (Office ref. E.S. 237). 


BRILLIANT ENGINEER, B.Sc. (Hons.) (Civil Engineering), M.Sc. (Structural 
Engineering) (London), AMLE. age 40 years with 5 years Planning and Design 
experience with Railways and Consulting Engineers in the U.K., and 11 years in 
Planning, Design and Construction experience of Fertiliser Projects, Power Stations, 
Bridges and Multi-storled Buildings in India seeks posilon as Chief Engineer. 
(Office ref. E.S. 238). 


MECHANICAL ENGINEER, 28, B.Sc, Grad. I, Mar. E. passed Sections А and 
B of the Associate Membership examination of tne Institution of Engineers (India) 
with Mechanical Engineering subjects, having 54 years experience out of which 
3 years in responsible position in maintenance and overhauling of main propulsion 
machinery of high powered steam and motor vessel, repair and maintenance of 
bollers, steam and electric driven auxiliaries, e.g., compressors, pumps, refrigera- 
tors, etc. seeks suitable post. (Office ref. ES. 239). 


YOUNG ELECTRICAL ENGINEER, Grad. LE, age 24 years, possessing First 
Class Diploma in Electrical Engineering with distinction in Power Group and 
passed Sections A & B of A.M.LE, examination with electrical engineering papers 
(with Electric Power and Electric Traction as optional) and also passed 6 papers 
of A.M.LE. in Mechanical Engineering. Prize-winner for best paper in electrical 
engineering in Delhi Centre, having 4 years experience in Design, Planning, Esti- 
mation, Erection and Maintenance of electrical installations In residential premises, 
offices, workshops, including lifts, power wiring. substations, etc. Hard-working, 
stout, energetic and of active habits with sobre nature. Seeks a suitable challeng- 
ing position with guaranteed bright future in lefding industries. Joba with pre- 
specialization training programmes will be appreciated. (Office ref. E.S. 240), 


ELECTRICAL ENGINEER, B.E.. AMIE. age 31 years, with over 7 years of 
experlence covering Estimation, Construction, Installation, Operation and Malin- 
tenance of H.T./L.T. Lines, Cables, Transformers, Motors, Starters, internal elec- 
trification, design and planning for power supply and distribution systems, etc., 
including one year training abroad in the Electrical Power Field, and at present 
working as a Member of the Scientists Pool of C.S.I.R., seeks suitable placement. 
(Office ref. E.S. 241). 
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INDUSTRIAL 


/nereased 
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YOUR GUARANTEE 


THE GENERAL ELECTRIC CO. OF INDIA PRIVATE LIMITED 
Cakuta e Kanpur è New Deihi e Bombay eeMadras _ 


| Bata rhon. EEC risa a wen ma en илсин Crus M Debet мөм Unt cacao” 
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WHEN 
YOUR MOTOR 


GETS 





WITH 


STARTER 


Most motor fallures are due to single-phasing. This 
happens when one fuse blows forcing the motor to "IF 
run on two Instead of three lines. Unless the motor 4 
is Isolated Immediately from the circuit, It will burn 
out. W Only Crompton Parkinson Starters feature a M 
special Single-Phase preventor, which guarantees B 
protection against singlephasing. This preventor | 
trips the motor as soon as single—phasing occurs. 
W Prevent single-phase fallures—with Crompton E 
Parkinson Starters. 





ONKAVEB COTTON & CROMPTON PARKINSON LTD, ‘SPS 


Form 362 


THE INSTITUTION OF ENGINEERS (INDIA) 
8 Gokhale Road, Calcutta 20 
November 1966 Examinations 
General information and instruction to candidates 
(Approved by the Examinations Committee, 51st Meoting, Resolution 21, 30th December, 1958) 


(Revised by the Examinations Committee, 57th Meeting, Resolution 19, Z7th-2%th June, 1961, and 58th 
Moeting, Revolution 10, 13th and 14th October, 1961). = ge 


(T) The next Associate Membership (Sections A and B) Examinations will be held in November 1966, 
the programme of which will be announced in the August 1966 Balletin The application forms for the 
ои 


( АП by examination fees for admission to Ње November 1906 
examinations janda Oa ere £N pon on relay, Чери 15, DOS 
Кш ошо ea ии иа nor transferable to qr spur aa nah 


other account. Receipt of exarhination f пот be жюн е the Head Office, unless accom- 
“лышы ыы лис ГТ z 


(3) Examination fees deposited at the State Bank of India in the candi- 
date's locality. y res unge emplea e specially drawn to item 3 in Form 383 and item 5 in 
Form 364 in this regard. jacere nice ru fet are given in Card А (attached 


Mention the code number es given in the top of the application form in the bank card. 
(4) No application for a change of examination centre will be entertained after 4.00 p.m. on Thursday, 
September 15, 1966, 


6) Students who are in arrears of subscription will not be edmitted to the examinations. 


() The Institution reserves the right to reject incomplete or illegible applications without 
any reference to the candidate. 


(7) No Student will be permitted to appear in Ње Section В examination tmless be bes fully passed the 
Section A examination or secured exemption therefrom. А candidate for the Section В examination should 
therefore mention the year in which be passed the Section A examination. 


(8) шаншу е Б смена nodet the res Tules V to 17(1) of the rules 
PIU iei iod zr Syllabuses of Associate Membership ons) should 
Say dass ыкыс молы сын олы шыл 


о эшш башы ык Пу ша Mey К ey var ua у кеши гасын 
will be ee of Section A and/or Section В on payment of an exami- 
mation fee of Re 50.00 сас of bastina the Section A aid В extis а of етеш 
therefrom should be осие 


A candidato may also appear іп one complete branch ineering on t of nsual examination 
foe of Rs. 75.00. jc каб шр E ааа etie wi thoee applicable to regular 
candidates. 

ch The Design and Drawing papers are of 54 hours duration, with a one-half hour recess between. 

will not, however, be permitted to leave the examination hell. 


(11) Candidates are not permitted to handbook{s) for the paper in ‘Design and Drawing of 
Section B. They may. however, use steal tables of iho DorzümLang yos. 4 zi 


"General information and inetraction to candidates (contd.) 


(12) Candidates detected unfair means in the examination ball will be expelled from tbe Institution 
drei miii E qe itntion at any future time. 


sub which have already secured ill have 
shat! en рсе e ыя анас Sons) will bn ; senos 


(14 Tifa semek rang bod Hab an lahan docu oobis iie ББ Rh Roll Number, or 
other necessary particulars on the answer-books. Such amwer-bocka will be rejected end no attempt vil 
gare to Re seh gal s ind Candidates should therefore take particular care to write down these 
particulars on the answer-books correctly. 


m Tho results of the November 1966 examinations will be declared before the lest day of February, 
16) сиы itted to y ora ras pr, ыы o е hether the 
allotted in ын ы were added arah al the «шит within tbe ayer books ver 


из жуш of RES ops а wishing this cbeck 
Чү, шет рыл ы aging Jaka rg энек» can decade dim ари 


PRU eds The marks of each examination will be communicated to candidates along with results 


(18) The Institution reserves the right to cancel the results of any candidate without assigning reesons 
а E 


(19) In any future to the November 1966 examinations, candidates should always 
mention the Section of the ip Examination in which, they appeared and their centre of 
examination in Таш 


NOTICE 


Detailed programme of the examinations will be announced 
in the August 1966 Bulletin. 
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SOME MOST USEFUL ENGINEERING BOOKS 


. PRACTICAL ENGINEERING MATHEMATICS by Prof. C. Dass Chawla 
(Latest revised and enlarged edition 1966) Combined Vol: .. 
in Parts: Vol. I & Il each ..` 


ENGINEERING DRAWING by P. N. Vixyvergiya 
(The book is in Metric system and third angle projection; It contains 
Mechanical, Geometrical and Building Drawings 2nd edition, 1966) 


3. APPLIED ELECTRICITY by S. P. Singhal (RM.KS. Units) 
. STRENGTH OF MATERIALS by J. C. Mehta 


i crm laser ce Ea Lid K. Jain 
(The book is written in M.K.S. Unita) 


ELEMENTARY SURVEYING by M. L. Nengra 


. MEME HANC чырын C. Mehta Vol. 1 
(Second revised edition 1966) 


. APPLIED MECHANICS by J. С. Meta Vol. П 
. STRUCTURAL ENGINEERING by S. Ramamrutham : 
MACHINE DRAWING by Р. N. Vijayrergiya (M.K.S. Units) . 
. HYDRAULICS by N. V. Nayak (M.K.S. Units) 
GEOLOGY FOR ENGINEERS by G. B. Kampa . 


PF 


РРРРРР PF "FF 


. ENGINEERS DIARY 1986 inca ie ы wol ud Been 
technical personnel. Sissi aii om еч 
beautiful get up in plastic cover. Must for engincers 


ALGEBRA by C. Dess Chawla 


by C. Dess Chawla : 


FORMULAE AND DEFINTTTONS MATHEMATICS by C. Dam Chawla. 
. and many other books on technical subjects. 


FF PP 


Books can be supplied by V.P.P. allowing postage free if the amount of 
Rs. 10.00 is received by M.O.in advance. Books ars available 
with your local dealers or write to and ask for catalogue: 


NEW ASIAN PUBLISHERS 
3911, ROSHANPURA 
' МАТ SARAK 
DELHI-6 
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IF YOUR 
CURRENT PROBLEM 
ISA 
BURNT OUT MOTOR 
THEN IT'S TIME 
TO GET 
A GROMPTON STARTER 


Most motor fallures are due to single-phasing. This E 
happens when one fuse blows forcing the motor to "GR 
run on two Instead of three lines. Unless the motor Kd E 
la isolated immediately from the circult, It will burn BM [А 
out. W Only Crompton Parkinson Starters feature a ж Daet 

specia! Single-Phase preventor, which guarantees КУ Beaten Dur nen e 
protection against singlephasing. This preventor 
trips the motor as soon as alngle—phasing occurs. 
E Prevent single-phase fallures—with Crompton 


Parkinson Starters. 
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NEW BOOK CO. PVT. LTD. 


188-190 Dadabhoy Naoroji Road Bombay 1 
Books by K. F. Antia 

Currently available 
L RAILWAY TRACK (5th Edition) —Rs. 24 |- 
a complete text on design, construction, maintenance and renewal of 
Permanent Way—preecribed as a text book in Engineering Colleges ; 
algo extensively used by rallway engineers. 
2. RAILWAY TRACK CONNECTIONS —Rs. 16/- 
a companion volume to Ratlway Track providing simple solutions to 
the intricate theorles of points and crossings and explaining the 
methods of practical application. 

To be published shortly 
3. STRUCTURAL CONCRETE 
Will cover in 21 chapters 


Fundamentals of design of plain, reinforced and prestressed 
concrete 

Concrete technology and concrete construction 

Designs of buildings, various industrial structures: as well as 
civil engineering structures including indeterminate structures 

Tlustration through examples of every design procedure in the 
metric system. 





INDIAN CONSULTING ENGINEERS—THEIR ROLE IN THE COUNTRY’S 
DEVELOPMENT 


К. F. Antia 


Council Member 
Past Chairman, Bombay Centre 
The Institution of Engineers (India) 


1. The role of the consulting engineer 

Indian engineers are called upon to shoulder the major responsibility in 
the industrial, defence, agricultural and other flelds of development of the 
nation and the extent of progress made by the country depends to a grest 
extent on their ability, initiative and industry. Engineers have to develop, 
design and construct numerous types of engineering works which impinge 
on countless activities of the citizens and they have to ensure the adequacy, 
efficiency and safety of all such works, whatever may be the discipline of 
engineering concerned. Engineers shoulder the responsibility not only of 
conceiving and designing all types of engineering works, plants for the pro- 
duction of numerous producer and consumer goods and process equipment 
but also of ensuring that they give satisfactory and economical results, With 
the vast technological developments of recent times, the designs, construction 
proceases and products have become so sophisticated that it is difficult to 
achieve worthwhile results without specialization. 


The consulting engineer specializes in one or more of the numerous 
engineering disciplines and confines his services to design, construction and 
advice on schemes pertaining to his fleld. Consulting engineer organizations 
are made up of the combined talent of specialists in various flelds, which in 
addition to the various disciplines in engineering may include applied econo- 
mics, management, marketing, transport, productivity, namely the optimum 
utilization of men and machines and production techniques, The suitability 
soundness and economic feasibility of any scheme depends "Hee judgment 
and skill of the consulting engineer. 


The consulting units consist of specialists who (1) carry out field investi- 
gations and surveys for collecting relevant data, (2) undertake the preparation 
of reports to determine the feasibility of a project, (3) prepare project reports 
detalling the requirements and costs of a project, (4) prepare layouts of pro- 
jects or plants, (5) select suitable sites for the location of the plant, (6) have 
site investigations carrled out to determine foundation and other details, 
(7) arrange for preparation of the site for the requirements of the project, 
(8) prepare designs and detailed drawings of stuctures and utilities such as 
power, water supply, transport, etc. (8) prepare documents for inviting ten- 
ders and assess the results thereof, ((10) prepare specifications for machinery 
&nd equipment, (11) select, inspect and approve of these, (12) have tests 
carried out and advise on the performance of these, (13) check fabrication 
drawings of suppliers, (14) inspect structural components during fabrication, 
(15) prepare construction schedules, (18) supervise the erection of structures 
and plant, (17) undertake the supervision of the entire construction, (18) рго- 
gress the work and certify the quantity and cost of work done and in the 


4 


2 THE INSTITUTION OF ENGINEERS (INDIA) 


case of production units, (19) determine the type and number of personnel 
for manning the plant, and (20) advise on the operation of the plant. The 
consulting engineer's assessment and recommendation has a vital bearing 
on the cost and the economic feasibility of a project. Consulting engineer 
services must perforce be rendered competently and efficiently and mutual 
confidence is essential between the client and the consultant. Needless to 
вау, such services have to be performed at a high ethical level. It will be 
appreciated that the interests of the client and the consulting engineer are 
identical as the client desires to establish a most economical and efficient 
project or plant and the consulting engineer’s interest is to ensure this. ~ 


In case of industrial units, there are certain flelds which do not come 
under the category of the consulting engineer service. An example of this 
is organizations set up by manufacturers for advice to purchasers of their 
machinery and equipment. Even though such service !s sometimes specified 
ав consulting service, it does not come under the definition ав the advice 
rendered pertains to that particular equipment and independent comparison 
of other similar equipment is not avallable with a view to selecting the most 
appropriate and economic equipment. Moreover, one of the essential require- 
ments of consulting engineers js that they should not in any way be connected 
with commercial or manufacturing interests as this militates against inde- 
pendent Judgment. 


2. The necessity and advantage of consulting engineer service 


Consulting engineers make a substantial contribution to the development 
of a country. The outstanding success of American industry in no small 
measure is due to such services. The necessity of such service in developing 
countries is even greater as the utilization of available resources and the: 
application of new techniques and processes, developed both in the country 
and abroad, and the adoption of foreign methods to suit local requirements 
are best handled by consulting engineers. In some countries such as the 
U.S.S.R. design bureaus, which deal with one of the several aspects of con- 
sulting service exist on a large scale. In India similar design bureaus have 
also been established. 


Science and technology have advanced to such an extent in all construc- 
tion work that it is not possible to achieve optimum results without recourse 
to expert guidance provided by consulting engineers, 


The consulting engineer undertakes the technical responsibility of a 
project and brings to bear on it the concentrated technical skill and experi- 
ence and produces efficient and economical results. Even where an industrial 
organization has suitable technical staff, such staff is primarily for the 
operation and maintenance of the existing unit. 


Moreover the work and experience of the technical staff of the organiza- 
tion may not be oriented towards design and construction and spare capacity 
to the extent required is not likely to be available. There is always the 
possibility of recruiting additional staff but apart from the fact that the 
results obtained from them would be the responsibility of those in charge. 
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such staff would have to be absorbed in their organization or dispensed with 
at the completion of the project. No such problem arise if consulting engl- 
neers are appointed for the design and construction of the project. 


For a correct assessment of the cost of projects handled by this method 
indirect charges which should include the time spent by all existing staff, 
have also to be added and this procedure may be found to be less economical 
than the appointment of a consulting engineer, 


. The consulting engineer not only brings a fresh and objective outlook on 
the project but also the experience of specialists on various aspects of the 
project. He is also in a position to assess and select the most suitable out of 
several methods and processes and this has a considerable bearing on the 
success of the project. 


An independent expert opinion from experts produce optimum results. 
For example, in the selection of the plant in case of industrial projects, the 
preparation of specification by consulting engineers not only forms the basis 
for obtaining the most suitable equipment but also provides a yardstick by 
which to compare the quality and performance of equipment from different 
sources, determine the most effective combinations of units from different 
suppliers and achieve optimum: results. 


The consulting engineer having handled similar projects, has at his com- 
mand comprehensive data and deductions made from such data, and this is 
of considerable assistance to the project authorities. 


Arrangements have to be made with leading organizations for financing 
a project and such organizations have to be satisfled as to the feasibility, 
economic advantage and financlal gain from the project. The consulting 
engineer is in a position to present a rational report bearing on these points. 


The layouts of an industrial plant has a considerable bearing on the 
efficiency and economy of production. The advice of experts on the most 
satisfactory location of various complexes making up the plant together with 
the location, distribution and magnitude of each of the various utilities well 
repays the relatively insignificant cost of the service. The repercussions of 
a faulty layout are far reaching and permanent and it is false economy not 
to legislate the aid of experts in this vital aspect of development. 


The judicious grouping and amalgamation of manufacturing processes 
and equipment from different sources enables not only the best selection to 
be made but also harmonises the contribution of each unit for optimum 
results. 


Specialized information is necessary in several flelds for the establish- 
ment of any project and collection of such necessary information from several 
sources is both tlme consuming and uneconomical. 


The consulting engineer has at his command a wealth of information on 
pertinent technical matters and his collaboration results in the tapping of 
this source of information. 


~ 
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Considerable reduction is possible in the time required for the preparation 
of feasibility reporta, project reports and reports for financing bodies when 
such reports are handled by consulting engineers, 


Numerous difficulties arise during the implementation of a project. Many 
of these difficulties which may lead to additional expenditure are due to avoid- 
able technical shortcomings in design which would not be encountered if the 
project was entrusted to consulting engineers. 


Free consulting service is sometimes offered by equipment suppliers. 'The 
bias in such service is necessarily for the utilization of thelr equipment and 
the client therefore does not have the beneflt of an independent opinion, and 
may loose the advantage of installing a more suitable unit. In addition such 
service is not likely to provide expert advice on the design of the project as 
а whole. This disadvantage applies even in turnkey ‘projects where the equip- 
ment supplier undertakes the responsibility for setting up of the plant and 
for the initial production. Although the results may be satisfactory so far 
as the main plant is concerned, many important utility items such as power 
and water supply, transport and numerous ancillary requirements are likely 
to lack expert design 980 supervision which will eventually affect results 
adversely. 


3. Cost of consulting engineer service 


The cost of consulting engineer service forms a small percentage of the 
cost of a project and іп many countries, particularly in the U.S.A., it is 
considered an essential part of the project cost and has the same relevance 
ав, for instance, the provision of transport or duties on equipment. The 
charges made by consulting engineers are usually in the form of a percentage 
on the cost of a project and covers the cost of highly qualífled technical 
personnel, administrative staff, supplies and equipment, drafting and office 
space, travel, taxes and profit. For the preparation of reports, the quotation 
is generally in the form of a fixed sum. 


. Consulting engineers are also engaged on a retainer basis for advising on 
technical problems as and when they arise. 


4 Avalability of consulting engineer service in India 


Indigenous consulting engineer service did not exist in india before 
Independence as the tempo of development and indusirialization was slow, 
and all consulting work was entrusted to foreigners. Government technica) 
departments in particular used to refer all their technical problems to selected 
consulting engineer firms abroad. - 


With the increasing industrial bias after independence and the introduc- 
tion and tmplementation of the Five Year Plans, the necessity of organizations 
for design and engineering of projects in all fields, and particularly the indus- 
trial fleld, has increased rapidly. The challenge has been taken up by engi- 
neers with foresight, enterprise and courage and the nucleus of such a service 
has been well established: The Government departments and public sector 
corporations have also established design units and some departments such 
as the railways, irrigation and power, and the roads wing of the Transport 
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Ministry have become self-sufficient, The absolute necessity for consulting 
engineer service is however still to be fully appreciated by some project 
authorities and entrepreneurs some of whom are inclined to consider it a 
luxury. Conviction of such a service being essential comes with experience 
particularly when it is ascertained that for example the cost of such service 
would have been a small fraction of the amount which would have been 
saved or the reduction in production cost which would have been possible 
through а more judicious selection of equipment or a better plant layout. 


5. Procedure for obtaining consulting engineer service 


The necessity and advantages of consulting engineer service having been 
appreciated and it is desirable to ascertain the best procedure for obtaining 
such service. The selection of the consulting engineer is one of the mosi 
important decisions in the conception and execution of a project. The tech 
nical knowledge, the experience, the skill, the capacity for sound judgment 
and the integrity of the consulting engineer are forcefully reflected in the 
soundness, efficiency and economic feasibility of the project. 


In order to assess the best procedure for procuring efficient consulting 
engineer service, it is desirable to understand the forms in which consulting 
engineer establishments function. Consulting engineer firms may consist of 
proprietory establishments, partnership companies or limited liability com- 
panies. In India, consulting engineer units exist in all the three forms. There 
appears to be no restriction regarding the formation of even a public limited 
company but with such an organization the possibility exists of the control 
passing to persons whose major interests may be other than the rendering of 
the most effective technical service. In the U.K. the formation of public 
limited liability companies for consulting engineer units is not permitted 
It will be appreciated that the cost which is a small percentage of the project 
cost is not an all pervading factor in the selection of a consulting engineer. 
If, because of а poor selection, a wrong assessment is.made in any of the 
numerous services required in a project, the cost to the project authorities 
may be considerably more than the saving effected in selection on the basis 
.of comparative cost of consulting service. Appointment of consulting engi- 
neers on competitive bids is not likely to produce the best results as cost 
becomes the primary factor and this may vitiate against procuring the best 
service. It has to be appreciated that the advantages of competitive bidding 
are obtained only when the work required to be rendered can be rationally 
compared on the basis of specifications. Competitive bidding in consultancy 
service would imply that the capacity, the knowledge, the training, the skill 
of all those from whom bids are called, are equal Moreover, consulting 
engineer organizations render entirely professional service such as those by 
physicians, or lawyers where competitive bidding is neither possible nor 
advantageous. 


It is, therefore, in the interest of the client to obtain consulting engineer 
service by negotiations with one or more consulting engineer firms. This 
method lends itself also to assessing the relative merits of the firms with 
whom negotiations are carried out. A decision may also be made on the 
results of a report briefly assessing the project, which may be obtained from 
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prospective consulting engineers. Such an arrangement is followed in a big 
way in the USA. by their Defence Department, Bureau of Reclamations, 
numerous municipal organization, etc. It is also in the interest of the client 
to engage for engineering service, the consulting engineer who has earlier 
been entrusted with the preparation of the project report. 


6. Advantages of obtaining consulting engineer service from Indian consultants 


Because of the historical background, and the comparatively recent deve- 
lopment of consulting engineer service in the country, the tendency has been 
and still is to import foreign consultants. Although, recourse to foreign 
consultants in a few flelds where the know how is not available in the country 
may be an advantage, provided the know how is eventually imparted to Indian 
engineers by the foreign consultants, there are distinct and overwhelming 
advantages in entrusting all consulting work to indigenous talent. 


The speed of development of the country can be increased if all design 
and engineering services are carried out by indigenous consultants as this 
generates increasing self reliance and diffusion of the requisite knowledge 
and experlence. Even in cases, which should be few, where foreign know 
how is necessary, package deals should be avoided, as knowledge and experi- 
ence are seldom gained by Indian engineers by this arrangement. 


Indian consulting engineers have а more comprehensive knowledge of 
local conditions, the source and availability of utilities such as power, trans- 
port, water supply, etc. and this is of advantage in the design and execution 
of a project. Moreover, there are greater possibilities of processes suited to 
Indian conditions being adopted and of foreign processes being modifled to 
give optimum results under Indian conditions. The preparation of specifica- 
tions for plant and equipment are also likely to be oriented, to the equipment 
avallable indigenously resulting in increased use of Indian manufacture and 
the resulting increase in industrialisation. 


Another important consideration is the increase in the acquisition of know 
how which can be utilized for further projects and the building up of an 
extensive cadre of design and construction engineers with an increase in the 
number of consulting engineer establishments and their continuing expansion. 


A vital consideration affecting the economy of the country is the saving 
of foreign exchange resulting from a reduction in the assignment of such 
services to foreigners. This sum has been estimated as a very substantial 
amount. Apart from reducing the drain on foreign exchange, the utilization 
of Indian consulting engineers will enable such services to be exported, This, 
in addition to earning foreign exchange, will result in gain for indigenous 
manufacturers as Indian equipment is likely to be encouraged by such consul- 
tants. 


7. Handicaps of Indian consulting engineers 


Indian consulting engineers suffer from various handicaps, the most зегі- 
ous of which is the tendency of project authorities approaching foreign 
consultants for service either through lack of informajlon regarding equivalent 
service being available indigenously or because of a misplaced bias that any- 
thing foreign is superior to its Indian counterpart. 


\ 
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Another important inhibiting factor is the dearth in assignments to provide 
continuous work to groups of highly qualified technical personnel. Any hiatus 
between the completion of one assignment and the starting of another con- 
fronts the consulting engineer with serious financial problems and this perforce 
hinders development as retrenchment and re-employment of highly qualifled 
personnel is an unsatisfactory and difficult proposition. 


The consulting engineer has also to do а considerable amount of work in 
preparing and submitting proposals to prospective clients, for which he does 
not receive financial compensation. 'This also has an adverse effect on his 
financial staying power particularly as he normally does not have any signi- 
ficant reserves to tide over a lean period. 


8. Possible measures for promotion of Indian consulting engineer service 


The necessity and advantages of Indian consulting engineer service having 
been appreciated, it is desirable to ascertain the measures which may be 
adopted to consolidate and expand such service to the advantage of the 
country. For the promotion of Indian consulting engineer service the prime 
requirement is an appreciation In the country of the necessity and advantages 
of this service. As Government departments and public corporations handle 
а large proportion of all the projects in the country the assignment of all 
design and engineering services to indigenous consulting engineer firms in 
addition to design organizations of Government and autonomous corporations 
would form a most effective measure. Government authorities need have no 
anxiety in adopting this procedure as Indian consulting engineers have equit- 
ted themselves very creditably in fields such as iron and steel, entrusted to 
them. ~ 


It is however important to have the concept of consulting engineer service 
clearly understood. As already indicated, technical sales ogranizations of 
manufacturers which render very useful service in their own flelds, should 
not be confused with consulting engineer service, as this is likely to give a 
distorted image of the service. 


All feasibility reports and project reports required either by Government 
departments, autonomous public corporations or industrialists in the private 
sector may with confldence be considered {о come within the purview of 
Indian consulting engineers. 


- Where some foreign know how is involved, it would be in the interest of 
the country and of authorities concerned to arrange necessary foreign colla- 
boration through Indian consultants only. Moreover the assistance of consult- 
ing engineers with projects from their earllest stages would secure consider- 
able advantage to the projects. 


Some procedure by which constant assignment of work is made available 
to consulting engineers would lead to substantial promotion of indigenous 
consultancy work. One such method would be to ensure that no work which 
is within the competence of Indian consulting engineers is allocated to foreign 
consultants. Moreover, the requirements of consulting service in new flelds 
might be made widely known by Government departments to consulting 
engineer organizations. Detailed design even in such cases should be entrusted 
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to Indian consultants, All Government technical departments and autonomous 
public corporations need to maintain lists of consulting engineering firms and 
assignment of work might be advantageously made by the method indicated 
above. It is however important to ensure that such lists cover only those 
firms which come strictly under the definition of consulting engineers 


Close association of consulting engineers with research stations is very 
desirable because of their capacity to assess the suitability of application of 
results of research. 


In order to render efficient service, consulting engineers have to keep 
abreast of the latest technical advances in the world and encouragement of 
study tours and participation in conferences both in India and abroad are 
important requirement. 


The consulting engineer service has rendered a good account of itself in 
its formation stages and, given the necessary facilities and incentives, there 
is no reason to doubt that it will bring substantial advantages in the develop- 
ment of the country. Consulting engineers are in a position to make a vital 
contribution in attaining technological independence for the country in a 
continuously increasing measure. 


Council Member 
Chairman, Madras Centre, The Institution of Engineers (India), 
Member of the Legislative Assembly, Madras State 


L Rapid urbanization 


Population growth and stagnation of the rural economy have made rapid 
urbanization precede rather than follow industrialization. The rate of migra- 
tion from the rural sector will continue to increase and urbanization will 
be so fast ав to touch the gure of 40% of the total population in 1981. This 
will pave the way for an exorbitant rise in urban land values, and, as the 
draft Memorandum of the Fourth Plan rightly puts it, ‘In recent’ times, land 
values in urban areas have risen exorbitantly leading to a virtual exploita- 
tion of the community and serious hardship to the man of average means’. 
Housing will become a major problem in our cities. Along with it will 
develop other problems such as water-supply, sanitation, electricity, roads, 
drainage, etc. A sovereign remedy for this malady consists in public-land- 
acquisition well ahead, as, for example, has for many years been the policy 
of Stockholm, Rotterdam, and some European cities. 


The responsibility. of the State for bearing the 100% incidence of the 
cost -of urbanization has been restricted by certain factors. In the first 
place, the economic development which we sought through our Five Year 
Plans have not been fully realized. During the First Plan, the national income 
rose by 18% as against the target of 115%. The Second Plan witnessed 
a rise of 20% in the national income as against the target of 25%. The 
Third Plan could not achieve even a 20% rise in the national income. In the 
second place, the per capita real income has not been sufficiently raised to 
ensure a fairly high standard of living. For instance, as compared to 1950-51, 
the national income.rose by 42% in 1960-61, while the per capita income rose 
from Rs. 284 to Rs. 330 at 1960-61 prices, іе. by only 16%. Factors such as 
high birth-rate and high cost of living due to rapidly rising prices have 
stood in the way of the people obtaining a fairly high standard of living. 
Finally, a sustained growth at the present rate of growth may not be possible 
when urbanization reaches a steady level for the reason our national income 
has not been high enough to ensure sufficient savings to meet the cost of 
urban development. 

The municipalities too cannot meet the cost of urbanization as their 
funds are inadequate for the purpose. Their per capita costs have gone 
up. Judging from the surveys by the Reserve Bank of India Bulletin 
(February 1959 and April 1958) disbursement by local authorities serving 
cities over 100,000 population as of 1951 probably doubled between 1952 and 
1859. Expenditure in 1958-60 by 56 large municipalities came to about Rs. 940 
millions, In terms of the 1951 population of around 22 millions, the per 
capita expenditure averaged about Re. 43. The per capita figure for thirteen 
big city-corporations comes to about Rs. 57 The figure has moved up now 
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Hence the local bodies are finding it hard to provide substantial sums for 
urban development. 


2 Remedy 
The only way out consists in the adoption of a self-financing type of 
urban development. The scheme has to be based on six preliminary con- 
ditions, and these are: 
(a) Abolition of private layouts in cities; 
(b) Adoption of legislation for compensation for agricultural land; 
(c) State planning for the provision of roads, electricity, water-supply 
and drainage; ~ 
(d) State monopoly in regard to creation of house site out of agri- 
cultural land; 
(e) Change in the acquisition procedure and laws to suit the tempo 
of development; and 
(f) The process of development to be distributed over a period of 
ten years, 


3. Crux of cost : 

At the rate оҒ Ез. 10,000 per acre of land as land-cost, and Rs. 40,000 
per acre for the provision of such services as drainage, water-supply, elec- 
tricity and roads, the total cost of development per acre will be Rs. 50,000. 
It works to about Rs. 500 per cent of land developed. But distribution cannot 
be at this rate as one-third of every acre will be covered by roads and 
amenities and only the balance of two-thirds will be available for distribution 
to the people in the form of building sites. So the average price per cent 
has to cover this one-third also. If the average price per cent is fired at 
Rs. 700, it will solve this difficulty. 


The development cost envisaged in this scheme is not high. In 1963-64 
the cost of а developed plot per ground for the Madras State Housing Board 
came to about Rs, 4000. As one acre consists of about 18 grounds, the cost 
of development per acre can be put at Rs. 72,000. Ultimately the cost per 
cent works to Rs. 720. This figure moved up to Rs. 817 in 1964-65. Naturally, 
it may be:drawn as an inference that the cost of development envisaged 
by the scheme is cheaper than that worked by experience and hence the 
proposal is not at all fantastic by any means. 


4. Madras State 

If we propose to develop about 105,000 acres for the Madras State, the 
total cost as per our scheme will be about Hs. 525 crores. When this is 
distributed over a period of ten years, it will work out to about Rs. 52 crores 
per year. Out of the cost of Hs. 525 crores, the cost of land will cover 
about Rs. 105 creres. The amount of money spent on development will be 
Rs, 420 crores. As the money required for development will be collected 
from the people through the sale of developed plots, the scheme will pave 
the way for the withdrawal of as much as Rs. 42 crores of money per year 
from the people of this State alone. To this extent, а considerable amount 
of money, which would have been in circulation in the economy, will be 
withdrawn and consequently may have a deflationary effect, 
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The details of distribution of acreage and cost between the different 
areas in the Madras State can be as given below 1n the table. 








Cost in 
Zone Population Acreage crores of 
rupees 
Madras 1,729,151 50,000 250 
Madural 424,810 10,000 50 
Coimbatore and Kurichi 405,685 10,000 50 
Trichy 249,862 5,000 25 
Salem 249,145 5,000 25 
Palamcottah 190,048 5,000 25 
Vellore 122,761 5,000 25 
Tuticorin 127,356 5,000 5 
Tanjore 111,099 5,000 25 ^ 
Nagercoil 106,207 5,000 25 
Total == ‚ 105,000 525 





Неге it may be asked whether this scheme of Rs. 52 crores рег year 
is very high. The answer is to be found in the present capital outlay on 
these items by this State. On the average, the expenditure on these items 
comes to about Rs. 32 crores per year for the Madras State. Taking the 
future needs of a growing population and a rapidly developing economy, the 
scheme of Rs. 52 crores is not at all high. 


If adopted on an all-India basis a total of 1,352,000 acres in 251 urban 
centres can be developed at a cost of about Rs. 6,760 crores distribubted over 
a period of ten years. On an average the cost per year will be about Rs. 676 
crores. When implemented, at least, as much as Rs. 5,408 crores (i.e, 6760— 
1352) will be drawn from the people and consumer goods in the form of 
dwelling house-sites will be created. 


The greatest merit of the scheme lies in the fact that it will avold the 
chances of unearned income to accumulate in the hands of the people. 
These incomes, secured through speculative activity on urban-land-sale, will 
normally produce an inflationary effect. A scheme of this type is on any 
day better than such inhibitive measures as high taxation, drive against 
profit-malang, etc. Apart from this, the scheme is in perfect conformity 
with our ideal of ‘socialistic pattern’. Over-taxation will affect capital 
formation. Drive against profit will dampen the incentive for production. 
What is now required is an attempt to bridge the gap between money and 
goods. Monetary measures must be supported by incentives for increased 
production. The scheme will have the double effect of reducing money 
supply, and increasing goods supply in the form of houses. The earlier we 
adopt such measures, the better it is for the economy and the nation. 


ECONOMY IN STEEL—HOW TO ACHIEVE IT 


P. K. Mukherjee 
Member 
Engineerin-Chief (Construction), S. E. Railway, Bilaspur’ 


'Steel is the linch-pin of developments, and all that can be done to save 
this material, must be done’ 


—Asoka Mehta 
Preface 


This is a review of the problem which is currently facing the couhtry and 
which has been dealt with from time to time by various committees, The 
intention ís to focus the attention again on the subject, to bring the recom- 
mendations of these committees together for easy reference, and to suggest 
a few other ways and means. It is hoped that the suggestions will be found 
useful. What, however, is most important is an all-out and sustained drive 
to introduce the measures necessary to have steel 


/ 
Section 1—he desideratum 


In any developing cuuntry, the demand of raw materials for industry and 
construction generally outstrips the production, and this has to be made good 
by importation, utilizing the foreign exchange. In India, on account of the 
progressively ambitious Plans and difficult foreign exchange position, this 
imbalance between demand and production has become all the more critical. 
Under such conditions, the econamical use of building materials cannot be 
over-emphasized, and out of all the building materials which engineers use, 
the single item which draws our immediate attention is Steel It is, therefore, 
very necessary that utmost economy in steel with adequate safety and effi- 
ciency is aimed at by every engineer. Unfortunately, instances are not 
lacking where enough prudence and investigation have not been exercized 
which has resulted in avoidable waste. 


A. study of the anticipated production of rolled mild steel from existing 
plants in this country after implementation of the present expansion schemes, 
was made by the National Council of Applied Economic Research 
(N.C.A.E.R), New Delhi. The results, given in Tables 1 and 2, will indicate 
the seriousness of the present situation. The deficit the country will have 
to face, will be about 100% of the country’s production of steel. 


In another study conducted by the N.C.A.E.R. to determine the saving 
in steel that can be achieved by implementing certain measures, which will 
be discussed later, it is stated that the anticipated production and saving in 
structural steel during the Fourth Plan period can be 7.6 and 179 million 
tonnes respectively. If this can be achieved, it will mean a saving of approxi- 
mately 125.3 crores of rupees. What, however, is more concerning is that 
the only means to meet the deflcit in steel is to import at the cost of our 
foreign exchange, of which the position is very unsatisfactory. 


* Formerly, Joint Director (Bridge and Structures) Research, Design and 
Standards Orggnixation, Ministry of Railways, Government of India 


Anticipated production of rolled mild steel from existing steel plants 
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Table 1 


after implementation of present expansion schemes (1,000 tonnes) 


Item 





Semis 

Structurals 

Rails and fishplates 
Sleepers 

Wheels, tyres and axles 
Bars and rods 

Wire rods 

Wire and wire products 
Plates 


Total rolled mild steel 


Total output 
from all 
producers 


Deficit 


1,265.06 
575.04 
73.03 
14.01 
46.50 
832.00 
400.40 
1,377.00 


1,775.15 
194.40 
179.25 

6,739.01 


A AN ا ا ا‎ 
Note: The data have been taken from Table 15 in the 'Appraisal of Steel 
Demand’, published by the National Council of Applied Economic 


Research, September 1963, pp. 166-167. 


Table 2 
Import of rolled mild steel 

Year | Ingots, blooms, | Joists, girders, | ores and 

slabs, billets angles, etc. steels 
1951 1,702 1,705 2,698 
1955 5,164 18,158 20,939 
1956 13,687 57,982 33,122 
1957 19,962 45,348 24,202 
1958 16,797 17,844 12,492 
1959 9,649 14,409 21,190 
1960 2,805 13,875 30,753 
1961 1,648 13,082 29,664 
1962 664 8,979 17,291 
1963 8,224 13,196 31119 
1964 5,040 17,970 31,697 





1965. 


, Note: The data have been taken from "Monthly Abstract of Statistics', August 
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Even ш countries, which may be considered to have developed industrial- 
ly, the consumption for steel is progressively increasing. Obviously the pro- 
portionate demand in a developing country like India will be much more 
An appraisal of the annual demand for steel in various countries for the 
period 1972-75 as compared to that in 1957 was conducted by the United 
Nations from which it is seen that the consumption of steel in India is likely 
to increase to 574% above its level in 1957, which is the highest in the world. 
For тота the cumulative Agures for the different continents are given 
in Table 8. 


Table 3 


Comparative data of steel consumption 
(Figures in 1,000 tons) 








Country — 1957 1972-75 . | Percentage 

| increase 
North America 103.867 157.8 52 
Latin America 8.165 223 173 
Western Europe 75.788 ‚1815 92 
Eastern Eurcpe (67.011. , 150.8 124 
Africa 3.87 9.0 133 
Middle East 1.047 52 * 216 
China 10.000 53.0 430 
India 3.819 28.0 ' 614 
Far East 20.046 ° 3 208 
Oceana 3.511 7.8 122 


Note: The date have been taken from Appendix 2 of ‘Reappraisal of Steel 
Demand’, published by the National Council of AppHed Economic 
Research, 1965. 


That steel has to be Suved Was recognized in this country nearly two 
decades ago, i.e, before the inception of the First, Plan, and the Government 
through various agencles like the Institution of Engineers: (India), the Indian 
Standards Institution, the Planning Commission, and the National Buildings 
Organization, had repeatedly pointed this out. The matter was first mooted out 
by the Directorate General of Industry and Supply, when they requested the 
Institution of Engineers (India) to appoint a Committee to go into the ques- 
tion of steel saving in India. The principal recommendations of.this Com- 
mittee are given in Appendix 1. This was followed by the Steel Economy 
Programme of the Indian Standards Institution, resulting in the Indian 
Standards relating to production and use of structural steel The new Indian 
Standard structural steel sections ‘have now replaced the old British Standard 
sections and are more economical. Certain initial difficulties in rolling the 
thin sections are being experienced and some relaxation in web thicknesses 
had to be allowed. It is hoped that these will be overcome in near future. 
Subsequently, the National Buildings Organization had also taken up the 
matter and published the Report of the Committee appointed to investigate 
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into it, The observations айа recommendations of the Committed are given 
in Appendix 2. The measures outlined in the latest report by the N.C.A.ER, 
‘Saving in Structural Steel through Standardization' comprise the use of: 


UG) Indian Standard structural steel sections ; 

' (il) ‘Welding in fabrication! `` 
(ii) Tubular structures ; and l У 
(iv) Cold formed light „gauge sections. | 


The detailed recommendations of the Committee are given in Appendix 3. 
. .To the structural engineer and the fabricator, however, the report only 
touches the fringe of the problem becausa there are many more methods by 
which economy in.steel can be effected., The statistical figures given in the 
report, however, are very illuminating and should draw considerable atten- 
tion. ‚ Áccording to:this report, 1f the methods outlined therein are followed, 
there may be an anticipated saving of 23.6% in the Fourth Plan period. For 
the’ other Plan pertods, the anticipated Savings have béen estimated ag given 
in Table Ад сс 


um 


"nu oi Tables , ` 
í Anticipated’ Ying in- Plan periods 


a ee ul Ophea. su Fourth .. Fifth 
Descri И 

d: Plan . | Plan Plan 
ES . . ` we, E "c 


Anticipated production of | 5, |. , 
fabricated steel struc- 


tured, 1000 tons ~ ` 89000 78000 1 126000 

Saving, 1,000 tons ` © | * 9200 ‘1790.0 | ' 29700 
45^ 4, ar > vr . А 

Saving, crores of Ез ` " 644 ` 53 — 207.9 


* tT, * ` > . 8 m - 


. ~ The figures given above аге re-assüring:but whether this can be achieved 

solely by adopting the methods outlined in the report is controversial For 
one thing, the portion. of saving attributed to the use of Indian Standard 
structural sections has been liquidated because these are the gections which 
are currently available and any saving as compared, with the requirements if 
the old British Standard structural ‘steel sections are used, is illusory. The 
economy ‘in steel'can, however, ‘be achieved’ by the other three methods cited 
above, but these are closely linked with the comparative costa of the conven- 
tional structures made of rivéted structural steel and the other three types, 
viz, the welded structure, the tubular structure, and the use of cold formed 
light, gauge sections. _ . ИТЕН 


It must be admitted that the invidus user'ig'ultimately interested ій the 
overall economy 'and to some extent on expeditious completion of the work, 
and not so much in the saving of steel. But if the price difference, availability 
of material, or the éxpeditious completion of the work attracts’ him, he will 
be prepared to accept the’ other ‘designs which go to save steel. ‘In this 
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respect the designer is at the vantage position fróm where he can have an 
objective look on the economical and other aspects, and design his structure 
to suit either for saving in steel or for saving in overall cost. He has, 
however, often to sacriflce one, or the other, or both, depending upon circum- 
stances. But what is needed is a combination of both, ie. saving in steel 
without sacrificing economy; and in this lies his skill and ingenuity. In a 
country where there is scarcity of steel, the designer has to depend largely 
upon the producers for the available structural steel and upon the fabricators 
on capacity, workmanship and cost of fabrication. The producers of steel 
and the fabricators can, therefore, help to a large extent. But their problems 
involve complex techno-economic considerations, including the question of 
demand and supply, and keeping these in view a realistic planning at all 
levels is necessary. The Government is aware of it and is trying to solve 
these through the Ministries of ‘Industry and Supply’, and ‘Steel and Mines’, 


It is difficult to say what has so far been deliberately achieved as a result 
of these efforts but there is no doubt that there is enough scope for economi- 
zing in the use of steel. А concerted and sustained drive is necessary in 
which the user, the designer, the fabricator and the steel producer each 
must understand and appreciate the difficulties of others. Already a signi- 
ficant step has been taken by the Government in bringing thei together at a 
common table under the auspices of the Joint Plant Comiittee so that a 
coordinated plan for economizing in steel can be prepared and launched. 


It is suggested that the plan may include formation of an organisation 
with zonal jurisdictions to undertake the programme given below. 


(1) An assessment of the requirement of steel, work-wise. 


Gi) A study of the major fabricated steelwork constructions and suggest 
ways and means to save steel. For this purpose it may obtain 
help from organizations like the Central Structural Research 
Institute, Roorkee; the Central Mechanical Engineering Research 
Institute, Durgapur; or the Research, Designs and Standards 
Organizations, Ministry of Railways, Lucknow. 

(iii) Publish and periodically circulate brochures explaining new con- 
cepts in design and new methods of construction which go to 
save steel. 


(iv) Encourage production and use of substitute materials which can 
ЕЁ replace, or help, to save steel. 


(v) Bring to the notice of the Ministry of Industry and Supply, Govern- 
ment of India, the practical difficulties in implementing the 
measures recommended by the various committees, and see that 
they are removed as expeditiously as possible. 


Section 2-—Ways and means 


Strüctural steel is used by engineers for a variety of structures, from 
the small workshop shed to the large bridge, from the’ railway carriages 
and wagons to the rails to run them on. The ways and means of economising 
in steel are, therefore, many and much depends upon the ingenuity of the 
engineer. Engineers must realise that economy in steel can be achieved not 
merely by accurate designing and use of modern principles, but by various 
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other means all of which should be strenuously exploited. He .has, however, 
to condition his design to suit circumstances, such as, 


(1) Availability and comparative cost of alternative material, 
(il) Time and facilities available, + 
(iji) Comparative costs of completed work, and 


(iv) Acceptability of unorthodox designs. 


In spite of these limitations, however, the structural engineer can play 
an important part in the effort to save steel To deal with this problem 
two ways are open to him, viz., 


(a) By using alternative material, and 


(b) By economising in steel through his design. 


Though a very effective means of saving steel is the use of alternative 
material, in this review only such of the methods for economising in steel 
as can be applied without using alternative material will be dealt with. 
Mention may, however, be made of the use of such alternative materials 
which go to reduce the dead load of the structure; for instance, light weight 
aggregates, hollow concrete blocks, aerated concrete for light weight parti- 
tions, hollow-tile floors, etc. By themselves, some of these materials appear 
expensive, but when judged against the saving in steel and the overall cost 
of a structure, their use can often be justified. 


N 


The design of a structure depends primarily on the duty it has to perform, 
the loads it has to sustain and {һе stresses to which its parts can be sub- 
jected. These are specifled in the respective standard specifications and it 
is, therefore, important that great care is exercised in framing them. Most 
of these specifications are quite comprehensive but the engineer has to, and 


r 


must, use his discretion in interpreting the provisions therein. a 


In this context mention may be made of the floor loads and wind loads 
acting on a building. The floor loads for the different duties a structure has 
to perform has been more or less standardised and there are only minor 
differences between the standards adopted in different countries. The 
specifications give the minimum loads for design purposes and, therefore, 
leaves very little choice with the designer. But often at the design stage 
of, say, a large office building, the service loads for different portions of the 
building are not deflnitely known resulting in higher values being generally 
adopted ; thus erring on the side of safety and extravagance. As it is neither 
possible, nor desirable to design every floor of an office for the maximum 
possible loadings, it will be better to nominate the floors for specific pur- 
poses and impose certain restrictions on loading instead. 


In the case of wind loads, however, the standards adopted differ so 
vastly that great care and judgement is required in assuming the correct 
figures. In this country the basic wind pressure on structures are given 
in LS. 875: Loading Standards. This specification was revised in 1964 and a 
comparison of the values as per 1957 and 1964 editions is shown in Fig 1 
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From the graphs it will be seen that whereas there is some relief in 
{һе design of tall building frames and in coastal areas, the wind loads for 
buildings of small heights and in the inland areas, have been increased 
disproportionately. 


For single-storey sheds, as for workshops, in the,design of which wind 
loads have a profound effect, such an increase will result in an increase in 
steel consumption. The recent revision has been based merely on meteoro- 
logical data, disregarding the probability factor and the statistical data on 
the effect. of wind on buildings, its cladding, etc, which, though designed 
for lesser wind loads, have withstood equally severe squalls in the past It 
is, therefore, questionable if such an increase is warranted. 


A comparison of the wind pressures according to different specifications 
will immediately indicate the severity of the provisions in the LS.L Specifica- 
tions. It will interest the reader to know that the pressures adopted in some 
of the buildings are very much lower than what can be estimated according 
to LS.L Specification. For instance, the wind pressures adopted in the design 
of ‘Shell Centre’ in London, which is 350 ft. high is only 25 lb. per sq. ft. 
In the case of Millbank Tower, the velocity was assumed to be 75 miles per 
hr. and for the nearby Hide Tower, 230 ft. high, the basic design pressure 
was only 17 lb. per sq. ft. There is, therefore, a strong case of revising the 
wind loads and bringing them down to a reasonable practical figure and the 
sooner the LSI does it the better it will be in the matter of steel economy. 


According to the LS. specification a structure has to be designed for the 
worst combination of loads. The probability cf such a combination occurring 
in the life of a structure and the risk involved in case of failure is not 
generally considered by the engineer. The probability aspect in civil engi- 
neering design has lately drawn the attention of engineers both in the U.K. 
and the U.S.A. and a statistical approach to the design has been advocated by 
many. The recommendations of the ad hoc Committee appointed by the 
Institution of Structural Engineers, London, to examine this aspect are 
reproduced below. М 
*Practical recommendations 

As a result of the deliberations of the Committee, in addition to and 
growing out of the foregoing paragraphs of this report, it is desired to draw 
attention, and in particular the attention of Codes of Practice committees, 
to the following recommendations aífecting current practice: . 


(a) Load and material data 


Codes of Practice should be drafted to envisage and encourage an 
increasing use of the realistic statistical approach, conceding 
benefits to practices leading to improved knowledge of loads 
and of material properties. 4 \ 


(b) Test data . \ 

Codes of Practice should be drafted to encourage the use of model 
and full scale structural tests to improve knowledge of the 
behaviour of the structure concerned, and to allow, with suitable 
safeguards, of appeal to relevant test data in the absence of, or 
to supplement, suitable design calculations. 
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(c) Ultimate loads 


Codes of Practice should be drafted to encourage the use of cal- 
culations and tests directed to the prediction of collapse loads, 
supplemented by calculations and tests aiming to ensure satis- 
factory behaviour at lower (working) loads. 


(d) Limiting conditions 


Endeavours should be made to specify such conditions in increasing 
detail in relation to each of the commoner classes of structure. 


(e) Design life 
Where practicable, Codes of Practice should give guidance on, and 


standardise modes of specifying, the life to be expected of the 
commoner types of structure. 


(f) Ultimate load factors 
Ultimate load factors should be decided upon having regard to the 
probability of collapse, but provision should be made for some 


variation of ultimate factors according to the serlousness of the 
practical effects of collapse in any given case. 


(g) Further research 


More research in this field is obviously needed and, in particular, 
| the committee recommends work on: 


(i) Loading statistics, 

(ii) Methods of predicting ultimate strength, 
(iii) The specification of limiting conditions, and 
(iv) Systems for assessing load factors.” 


Prof. A. G. Pugsley has aptly summarised the work of the Committee 
as follows: ; 


(à Since the war in particular, structural engineers have become far 
more interested than hitherto in the means of specifying safety 
measures, 


(1) There has been a growing interest in the prediction and use of 
ultimate load in relation to safety measures, and 


(ili) There is a greater interest in the statistics of accident risk and 
the.use of the probability theory in the discussion of some of 
our safety problems. 


This aspect of structural design was also considered by the Committee 
on Factors of Safety appointed by the American Society of Clvil Engineers 
and has created interest in many engineers, notable among them belng А. M. 
Frendenthal and Oliver G. Julian. The Committee has also drawn the 
attention to the work done by the British Committee and the 'Report on 
Structural Safety’ published in The Structural Engineer, May 1955. An 
extensive bibliography on this subject is given in ‘Safety and Probability of 
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Structural Failures’ by А. M. Frendenthal, published in the Transactions of 
the American Society of Civil Engineers, vol. 121, 1956, 


That there can be economy in design by applying the probability factor, 
ie. having a statistical approach to the design problem, has been amply 
illustrated by many engineers The old methods of applying the 'thumb 
rules’ or empirical factors are gradually giving place to more exact deter- 
mínation of forces and effects, all tending to more economic designs. Even 
the impact and fatigue factors for bridges have been subjected to statistical 
scrutiny and the views have undergone a change. А statistical study of the 
impact stresses under different types of traffic in the British Railways has 
recently been concluded, and it is seen that for bridges tested there is less 
than one chance in a thousand of a stress greater than 1.3 times the design 
value being exceeded during the passage of normal rail traffic. However, 
to make allowance for smaller probabilities of occurrance in the case of rail- 
bearers, where the number of stress cycles experienced in the passage of a 
train is greater than any other member, this factor has been increased to 1.5. 
Comparatively, the impact factor deduced by a semi-empirical formula 
always gives higher values. Unfortunately, not much thought has so far 
been given in this country to this line of approach and it is high time that 
it is seriously taken up. 


t 


Some agencies, especially the government departments, regard the codes 
and specifications as mandatory and even in marginal cases, the designer 
especially in the public sector hardly exercises any discretionary powers. 
Just as Їп the specifications of the materials used in construction (certain 
tolerances are allowed in designing also), the engineer should apply certain 
discretionary powers in marginal cases. It is, therefore, necessary that a 
realistic approach be made both while framing the specificatlons and while 
applying them ; but a warning must be sounded that it will be dangerous 
to apply relaxations in design unless the engineer is guided by a good experi- 
ence and can justify a certain amount of calculated risk taking into consi- 
deration the actual conditions, the most important of which are the qualities 
of material and workmanship and the probability factor. In this connection, 
Prof. Frendenthal of Columbia University, one of the advocates of the 
probability theory, has aptly warned that 'probability theory and statistical 
methods based thereupon, while extremely valuable tools in design, can be 
effectively used only in conjunction with a thorough knowledge of the 
operating conditions of the structures and 1{5 structural action, and with 
sound engineering Judgement’. 


It has been pointed out above that the choice of a designer is often 
limited by the material available, which in structural steelwork is rolled 
steel products. That there is scope for economising in the structural steel 
sections was the first step rightly taken by the Indian Standards Institution 
in their Steel Economy Programme. Ап assessment of the economy that 
can be achieved by using the Indian Standard structural steel sections has 
been made by the N.C.A.E.R, in the report of the Committee оп ‘Saving in 
Structural Steel through Standardisation’. The table below reproduced from 
the report of N.C.A.E.R. shows the saving that can be effected by using 
comparable old F.P.S. and the new metric LS. section of beams. 
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| Table 5 
Data of saving in steel 














: Equivalent Indian Standard 
Inch sections : sectione 
à Saving, % 
Н Я Za | W, kg Size, Zu W, kg. 
Size, in. em." per m mm. cm.? per m 
4x14 29.99 144 150 x50 42.9 ү 4.6 
4х8 63.75 1488 | 200x60 781 9.9 33.5 
Ax1 46.38 9.67 175 x 80 54.8 81 162 
5x3 89.64 16.31 225х80 1163 12.8 21.8 
5x4) — 164.06 29.16 200 x 100 169.7 | 19.8 33.5 
6х3 . 11471 | 1786 | 225x80 116.3 12.8 28.3 
6x5 238.60 31.20 250x125 291.4 219 25.0 
7х4 185.01 23.81 225x100 222.48 23.5 13 
8x4 22194. 26.79 250 x 125 297.4 21.9 —41 
8х5 361.40. 41.67 275x140 392.4 33.0 20.8 
8х6 411.29 52.09 300 x 150 488.9 37.7 27.8 
9x4 295.46 37.20 250 х 125 297.4 27.9 10.7 
- 10x44 400.99 31.25 250 х 125 410.5 37.3 —0.3 
10x5  . 419.32 | 4464 .| 300x150 498.9 37.7 15.6 
10x68 671.22 59.53 350x165 751.9 49.5 16.8 
-12x5 603,70 41.62 325x165 807.7 43.1 9.5 
12x0x0.40a | 1,028.32 80.35 450x170 | 1,223.8 65.3 18.7 
-12x8x0.50a |. 865.08 65.41 450x165 | 9,05. 58.9 13.1 
14х6х0.40а | 1,035.99 68.45 450x170 |1,223.8 65.3 41 
14х6х0.50а | 1,248.53 84.82 450x150 | 1,350.7 72.4 14.6 
15x65 936.20 62.50 400x165 | 965.3 56.0 9.0 
15x6 1,074.83 68.97. 450x170 | 1,223.8 65.3 25 
18x6x0.40a | 1,268.07 7441 450х150 | 1,350.7 724 . 2.7 
16x6x0.55a | 1,485.16 92.26 500х180 | 1,543.2 75.0 18.7 
18x6 1,532.69 81.85 500x180 | 1,543.2 75.0 8.4 
20 x 64 2,009.39 98.73 500x250 | 2,091.6 95.2 1.6 
22x7 2,498.05 111.01 550x250 |2,723.9 112.5 —0.8 
24x7} 3,459.15 139.89 600x250 | 3,540.0 133.7 44 
Average saving. . 128% 


Note: The third factor ‘a’ in the first column refers to web thickness. 


Unfortunately not aH this economy is possible because the designer has 
to choose from the list of rationalised steel sections which introduces serious 
limitations. "The list of rationalised steel sections was published by the Iron 
and Steel Ministry in consultation with the producers and users of steel to 
reduce the number of different sections or sizes which the producers are called 
upon to roll This increased the availability of matching steel sections, but 
limited the scope of the designer. For instance, out of the 23 sections shown 
in the Table above, only two sections, the use of which can only give savings 
of 21% and 88%, have been rationalised, whereas the sections which give 
economy of over 20% have not been rationalised. The reason given is that 
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the demand for other sections is not large enough to attract the producers. 
On the other hand, with the limited list of rationalised sections with him 
the designer has a limited choice. This ‘conflicting situation needs careful 
consideration and the sooner the list of rationalised sections ig expanded, 
the easier it would be for the designer to economise in steel It has, how- 
ever, other co-existing problems, like cost of production for small-d ds, 
increased outlay, etc., on which decisions are not easy іо make. The d 

has, therefore, to overcome this by other means, some of which have been 
suggested in the report of N.C.A.E.R mentioned above These are as follows: 


(a) Adoption of welding | MS 


That welded structures consume less steel than riveted ones has been 
clearly established. It must, however, be realised that welding is not a 
substitute for riveting and to achieve economy a different approach to design 
and fabrication is necessary. Welding is an expensive process and unless 
care is taken the finished cost of а welded structure may be more than that 
of а riveted one. .To make welding more popular and economical and to 
produce better welds, it is considered necessary that automatic welding 
plants and equipments for testing welds are made easily ‘available. The 
equipment to'test welds by gamma-rays is now available with the Atomic 
Energy Commission (Isotope Division), and progressive use of this should be 
made. Testing fillet welds by this method is difficult and is, therefore, not 
generally done. For fillet welds, other physical tests are necessary. As far 
as manual welding is concerned, more extensive facilities for E welders 
and шеш proficiency certificates ғ are погат ; 


(b) . Use of bar joists . i с . 


For. structural members carrying light loads -over pot spans, such as 
purlins in which the shear loads are small, nothing is more economical than 
the use of bar joists. These consist of tension and compression flanges'con- 
nected together by a web system consisting of round bars or flats welded to 
them. The Central Mechanical Engineering Research Institute, Durgapur, 
has developed the design of a portal frame structure'in this type of con-. 
struction. The weight. per edm. of covered area for a 52 ft. span portat frame 
is 6 ]b. рег ва. ft. 


The most extensive use of this method of construction has bien is ın ha 
Indian Railway Standard platform roofs, which give a weight of 20.5 kg. per 
sq.m., or 4.2 Ib. per sq.ft. for a purlin span of 50 ft. with the column and canti- 
levers, the weight. is about 8.5 lb. per sq.ft. (Fig. 2) 


These are ‘simple to fabricate, the welding involved is small and even 
with the special jigs required for fabrication, they work out economical. 
The cost of the bar joists designed by CMERL work out to Rs, 1,50 per 

tonne, including the design charges.of Rs 50 per tonne. "The ones made kx 
the. railways’ cost Rs. 1,200 per ‘tonne. 


(c) Tubular structure 


Though tubular structures lead to considerable economy in-steel, their 
use із limited -By factors liké avdilability arid ‘cost. Unless the cost can be 
comparable to ordindty structural steel and their availability becomes easier, 


› acte 
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Fig. 2 
Indian Railways standard purlin 


the user will not be much interested The cost of tubular structures at 
present is about Rs. 2,000 per ton for purlins and Rs, 2,300 per ton for trusses. 
The weight of tubular sheds including columns is, approximately, 15 kg. per 
sq.m. or 3 lb. per sq.ft. According to IS : 8086-1956, Code of Practice for 
Use of Steel Tubes in General Building Construction, the tubes used in struc- 
tures are to LS. specifleation no. 1161. To encourage the use of tubular 
structures, the ISI may also include the use of tubes to the alternative 
spéciflcation LS. 1239-1964. The LS. specification at present stipulates the 
minimum tube thickness at 10 gauge. Experience with 12 gauge thickness, 
however, has shown that they have stood the test of time. It is, therefore, 
desirable that the minimum thickness be altered to 12 gauge. Though 
tubular structures are extremely light and help in steel economy, they are 
rather expensive. It is also suggested that to make them corrosion resistant, 
copper bearing steel be used in such tubes 


(d) Cold-formed light gauge sections 

Though this material contributes to the maximum saving in steel, it has 
two disadvantages, viz., lack of corrosion resistance and availability. Unless 
adequate facilities for maintenance are available, the use of cold-formed 
light gauge sections should be limited to non-corrosive areas and copper 
bearing steel be used. The cold-formed light gauge sections are covered by 
Indian Standard Specification No. 811, and are manufactured in the country. 
It is also necessary that trials be conducted to determine its life in coastal 
and inland areas. Production of the material is limited and the use is further 
limited due to lack of knowledge. It is, therefore, necessary that enough 
publicity is given to this material. Unless a demand is created, the producers 
will have no incentive. 

Besides the four methods of conserving steel, mentioned above, the struc- 
tural engineer knows that many more methods can be devised to achieve 
economy in steel. Some of these are mentioned below: 


(D Welded beams 
It has been pointed out above that the choice of a design is limited to 
the rationalised steel sections available and he has, therefore, often to choose 
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a section which ıs heavier than whit is needed. To get over this, the designer 
may find it more convenient to use beams made up by welding plates, but 
the use of fillet welds make the work difficult to execute and expensive. 
Recently the use of electric resistance welding in producing such beams has 
been commercially successful The economics of these, however, have not 
yet been worked out and published in this country. It is necessary that trials 
be conducted to find the practicability of this method of producing structural 
steel sections like beams, channels, box sections, etc. Once the economy of 
using such sections can be established, the user will find such sections more 
conyenient but the incentive to use such sections must originate at the pro- 
ducers level by suitable publicity and attracting the user by offering suitable 
alternative welded sections against the demand for rolled steel products. 


РА 


(ii) Castellated beams 


A more expedient method to give a large choice of steel sections to the 
designers is to slit a beam along its length, and separate the two parts by 
welding a plate or laced flats. Alternatively, the beams may be cut and 
reformed as ‘castellated beams’. These are shown in Fig, 3. 
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Fig. 3 
Welded sections 


The castellated beams are produced by flame cutting the web of a joist 
staggering the two pieces and welding the web at the joints by electric arc 
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or electric resistance welding. The economy in steel that-can' be achieved 
сап be judged from the figures in me table below obtained from the old 
British Sections 


› 


Table 6 


De M Economy in steel with .castellated sections :: 


Weight, |Difference| “6 saving: 





Original, Castel- 2, < Ib, рег -| Ib. per- їп 
in. lated, in. in? -t Hos weight: 
6x3 9x3 110 12 i 
7х4 1129 16 i "25 

12x86. - - 18x6 993 54.. za 

/14x8 -| 1008 10 16 „2. 

1546 24x6 131.3 45 | ч 

18x7 mew o q.3.1-9 
18x8 27x8 2248 m е - 


Though there is an appreciable in weight, some of it will be offset 
against the cost of gas cutting, welding and wastage. ‘The cost of production 
of a 20 ft. long castellated Boum out of 12 in. X6 in. gection, can be estimated 
as follows :.- 2 


Length of beam 8,000 mm, | 
Weight of beum:  _. . 0.64 tonne. -e aS eg te un 
Cost of beam cu M i Ui | | 
at Rs. 750 pertonne · x XA АЎ Rs. “480 . is 
i х DEM. , , if : > 
Length of cut - 10450 mm-- ==- t- EL 
í Cost of cut kasan =, 2 Е Е а Баса т СЗ 5 e Ee 
_at Rs. 9 per m. Rs 3.15 
Length of weld 1,770 m 
Cost öf weld 17 БЕ. I NUR И 
at Rs. 1b perm. ... - -- Rs 1 2.85 - ; 
d , - 4 ^ У ` 
i . etat N Ré 485.80 | | s Й 
Weight of equivalent E ^ . KU E | 
joist s E 0.84 tonné ' ou a DUC I Я p 
Cost . - " Rs 62250 


It is therefore suggested that the production of castellated beams be 
taken up by the industry. The centralised, production will bring down the 
cost and assure availability at all times: “То encourage its use, alternative 
gastellated beam sections should be offered by the trade to the indentors. 
The: properties of castellated beams for the LS. sections | should, be worked 
out and tirculated by 1.81: for genéral inforntatfon-- 
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(ii) Twisted bars as reinforcements i ў 

The use of twisted bars according to LS. аз reinforcements has been 
included in LS. 456: Specification for Plain and Reinforced Concrete for 
General Building Construction. The use of these bars is of a recent origin 
and in the earlier stages it was considered that during twisting the bars 
should not be allowed to shorten, for which heavy anchorages were required. 
Subsequent tests have shown that this is not necessary and twisting alone 
is sufficient which made the process much easier. All that is necessary are 
two lathe chucks, one at either end of a bed. The bars сап be gingle or twin 
twisted in accordance with the provisions given in the LS. specification. 


The mechanical properties of the twisted pans 88 ен to Ше ordinary 
bars are as given in the table below. 


M А 


, Table 7 ^ 


Mechanical TRUM of twisted.and plain LJ " 


Twisted or - } 
deformed bars: Eun Date 
m E ЧЫ Me * 2 » d Р 
Ultimate tensile stress, kg. per mm.? 49.5: 42 ( 
Permissible stress, kg. per mm” 19.0-.7= 140 


Elongation, % : 12 бо. , 20 


During twisting the. bars get cold worked :and^strain hardened, the 
mechanics of which may be seen in any.standard reference., The loss in 
elongation percentage was,, however, a matter. of concern to engineers but 
it is seen that further cold working of the bars о form hoóks with internal 
diameter equal to 25 times the diameter is possibl е: No welding, however, 
should be done after the bars have; been twisted. ` Therefore, if such bars 
have to be joined by welding instead of lapping, they should ‘be “welded 
before twisting. A practical advantage in twisting the bars esp "wheh 
using untested bars is that each bar automatically gets tested. | . con- 
ducted have indicated that the bond strength: of twisted bars had, increased 
to 1,354 Ib. per sq. in. as against 700 Ib. per sq. in, for.ordinary bars. The LS. 
specification does not allow any increased, .qampressive stress in the twig eod 
bars and they cannot be used with advantage in columns. Tests conducted 
the United Kingdom have, however, shown that even in columns twisted steel 
is more efficient as it develops a strength up to 55,000 db..per sq. in. as against 
the yield strength of 36,000 lb. per sq. in, for mild gteel. | . Twisted steel is 
therefore 50% more efficient in compression. In these respects, further inves- 
tigations and a revision of the LS. specification’ will -be dekirable. ` 


The economy in using twisted bars need not be dilated" pon but it must 
be emphagised that a higher gtade of concrbte, вау, with, a permissible stress 
' of 1,000 Ib. per ‘sq. in. ‘(which is not difficult to obtain)! gives better results. 
The cost of twisting the bars works out to approximately Rs; 100 per ton. 'In 
this country twisted bars were probably moat . extensively’ used for the first 
time in the precast concrete roof trusses for the Furnishing Anneke to the 
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Integral Coach Factory, Indian Railways, Madras. A few interesting flgures 
for this work are: 


Covered accommodation "E 350,000 sq. ft. (32,530 sq. m.) 
Cost т Rs. 32 lakhs 
Bars used ' 

Untwisted E 870 

Single twisted ' Ai 0 

Total at 1,100 tonne. 


Had only ordinary mild steel bars been used, it would have required 1,535 
tonnes, ie. a saving of 28% was achieved. A steel truss design would have 
taken 2,250 tons of steel. 


These bars are also being used in the construction of the headquarters 
offices of the newly formed South Central Zone at Secunderabad. A rough 
estimate has shown that the saving achieved by using twisted bars instead 
of plain bars is to the extent of about 0%. 


One of the objections in using twisted bars is that when subjected to 
high stresses, they are likely to develop cracks in concrete which ultimately 
may induce corrosion, especially in coastal areas. Use of high tensile and 
even medium tensile bars may also cause such cracks. Researches have, 
however, shown that cracks of 0.01 in. (0.25 mm.) occur when the stress in 
steel is 50% above the permissible. Normally the stresses occurring are less 
than the permiss!ble and hence the formation of cracks need not be viewed 
with concern. 


The impediment in the use of twisted bars, to some extent, is the addi- 
tional effort required in producing the bars at and for every work. It is, 
therefore, suggested that the production and marketing of twisted bars be 
organised on a commercial basis and offered to the indentors as alternative 
material. 


- 


Saving in steel used as reinforcement 1s also possible by using deformed 
bars which have been standardised under Indian Standards Specification 
no. 1139. The permissible stresses for deformed bars are the same as for 
twisted bars. A note on the use of deformed bars appears as Technical 
Information Series no. 4 issued by the National Buildings Organisation, and 
also appended to the report of the Committee on "Economy in Steel’. The 
availability of deformed bars is, however, limited in the country and needs 
encouragement from the producers as well as users. 


(iii) Composite construction 


The use of concrete and steel together, such that concrete takes the com- 
pression and steel the tension, is made in all normal reinforced concrete. In 
this thé steel generally takes the form of round or square bars wholly embed- 
ded in concrete and the stresses are transmitted through bond. In composite 
construction, which is of а more recent origin, the steel of the compression 
flange fra steel girder is either wholly or partly substituted by concrete. 


М 
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For the concrete and steel to act ав a composite unit, monolithy is achieved 
by providing what are known as 'shear connectors. "The usual forms of 
shear connectors used are shown in Fig. 3. 


TEE CHAMVEL 


nmn p EAT 


pM q £y 


Fly. 4 
Common type of shear-connectors 
Р 


In a steel framed building, the concrete floor slab used to be, and even 
now is generally designed by many as separate from, and supported on, the 
steel girders, as distinct from a R.C.C. framed bullding-where the floor slab 
forms a T-beam with the floor beams! By using the shear connectors with 
the steel beams, the same floor slab is used with advantage. 


Recent investigations, however have shown thht under certain conditions 
shear connectors need not be provided in the composite beam. The bond 
between steel and concrete is sufficient to develop the required shear. This 
has been incorporated in the latest revision to B.S. Code of Practice, C.P. 117, 
Part L By combining the steel beam with the concrete floor the neutral 
axis is shifted towards the compression flange thus increasing the modulus 
of section of the tension flange. For a full technical appreciation of this 
form of construction, reference may be made to standard books and Codes 
of Practice. 


The practical difficulty in fabricating these girders is the welding of the 
shear connectors and good concreting but this should not prevent the struc- 
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turalengineers from using these. The simplest form of shear connector is the 
stud, but these require special equipment and material To encourage its 
use it is suggested that tbe guns used for welding the stud type shear con- 
nectors be made available to fabricators. 


The composite girder has been used in bridges also. Important examples 
are the road decks of the Ganga and Brahmaputra bridges. Recently, it has 
also been used in a 40-ft. span, broad gauge main line bridge of the railway. 
Apart from the various advantages offered by a ballasted deck bridge, there 
is а saving in structural steel of about 13%. То encourage the use of this 
form of construction, designs of other spans are in hand. 


(iv) High tensile structural steels - 


The use of high tensile structural steel (IS. 961) in this country unfortu- 
nately is not yet very popular. Presumably because this material is not 
as freely available as mild steel, most of the designs are in mild steel. On 
the other hand, production of small quantities of high tensile steel may not 
be economically possible. This is а matter which should draw the close 
attention of the designers and producers of steel. The setting up of a Central 
Advisory Bureau which will promote the use of these steels, and enough 
publicity, may help to a large extent. The comparative figures for cost and 
strength of mild and high tensile steels are given in the table below, 


Table 8 
Comparative flgures for cost and strength of mild and high tensile steels 











Particulars IS. 226 LS. 961 
Structurals : 
Base price Rs. 738 Ra. 778 
Ultimate stress, kg. per mm.* 42 55 
Yield stress, kg. per mm. 23.8 33.1 
Permissible stress, kg. per mm.* 141 19.3 





Apart from the saving in cost due to increased permissible stresses, they 
help reduce the dead load of the structure proportionately, 


It із not proposed to discuss in detail the use of alternative materials 
which can be exploited to save steel but that it can be a fruitful source 
has been accepted. Of the alternative materials, the most common is con- 
crete—plain, reinforced and prestressed. The economics of concrete vs. steel 
is often controversial and is a subject by itself but for multi-storeyed 
building of up to 6 or 7 floors, say, the concrete frame is more economical 
Certain economy which can be achieved by using pre-cast elements is often 
lost due to lack of suitable equipment and knowledge in the technique of 
construction. Similarly, the use of prestressed concrete which as yet has 
limited scope in the country due to shortage of indigenous high tensile 
alloy steels, need encouragement. . 


= 
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The use of alternative material to reduce the dead load on the structure 
needs careful consideration. The two substitutes which can be used to replace 
brick or plain concrete in partitions, etc. are the foam concrete or cinder con- 
crete. The weights and strengths of these are as given in the table below. 


Table 9 


Foam concrete products 




















А Strength, 
Weight Ib, per sq. in. Use 
` 20 100 Insulation 
lb. per сЁ. 
45 " 500 Partition, reinforced 
lb. per sq.in. walling, and re 
inforced roofing 
Table 10 
Cinder concrete 
Average 
Proportion of 
cement lime : Weight, а Use 
cinder lb. per cft. at y8, 
by volume lb. per 
sq. in. 
1:025 :7 2,500 
1:13 :18 80 800 Combined light weight 
1:15 :25 to 650 aggregate (coarse and 
1:2:40 100 630 fine) for concrete 
1:2:60 630 





The use of light weight substitutes, however, can only be popular when 
they can be made easily available and their cost is comparable to the brick 
wall To set an example to the private sector, the Government should 
encourage the use of alternative material in the public sector. 


The review of the economy in steel will not be complete without a 
reference to corrosion problems in the country. It has been estimated that 
corrosion and its prevention costs India about Rs. 150 crores a year. The 
major share in this is attributed to railways where the malady of corrosion 
in rails, coaches and wagons, bridges, locomotives, etc, has drawn serious 
attention. Good work in devising ways and means to prevent corrosion is 
being done in the Electrochemical Research Institute, Karalkudi, South 


32 THE INSTITUTION OF ENGINEERS (INDIA) 


India, and the Metallurgical and Chemical wing of Research, Design and 4 
Standard, Organisation of the Indian Railways. If a serious thought is given 
to the mainzenance of structures also, considerable amount of steel required 
for replacement and repairs can be saved. 


It has also to be accepted that economy in steel can be achieved by 
introducing the modern concepts in designs, and it is necessary that a break- 
through from the conventional types of structures and methods of designs 
is of utmost importance. Any structural designer knows that during the last 
two or three decades, revolutionary changes have been made in this feld. 
Some of the modern conceptions, for instance, are the plastic theory, the 
space-frame design, structural prestressing, the use of shear walls in building 
frames, the shell and folded plate roofs, the geodesic dome, etc. The elec- 
tronic computer is being progressively used by the structural engineer and 
the designer is able to analyse the stresses in complicated structures. These 
new concepts are not merely exercises in structural engineering, and are only 
accepted if they produce efficient, economical and elegant structures. In 
the initial stages, an introduction of non-conventional designs need hard 
work, a conviction of one's own, в certain amount of boldness and persuasion. 
Without these, progress is not possible. Unfortunately, these new advances 
in structural engineering are not being exploited as much as the demand 
for economy in steel requires. To popularise the new ideas, а good deal of 
publicity will be required and this can be done by the Council of Scientific 
and Industrial Research through their Central Structural Research Institute 
and the Central Mechanical Engineering Research Institute. As a large 
amount of work is handled by consulting engineers, their help in this direc- 
tion should be enlisted through various associations. With the progress that 
“has been atcained elsewhere, there can be no doubt that new designs have 
been tried in this country also but these have not had sufficient publicity so 
that engineers in general could benefit therefrom. It is suggested that 
sultable brochures giving the broad details of the new methods which have 
been, or can be tried out to effect economy in steel, be published and widely 
circulated among the design engineers and fabricators. Unless the advantages 
are brought out forcefully and an interest created in them, the progress will 
be slow and the desired results will be a long way off. 
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Appendix 1 


Recommendations of the Committee on Steel Saving, appointed by the 


The 
(1) 
(ii) 
(ii) 
(iv) 


(v) 


Council of the Institution of Engineers (India), May, 1949 


Committee in their report have dealt with the following aspects: 
Use of alternative materials, 
Welding, 
Design improvements, 


Use of steels of higher performance, and rationalisation of steel 
gections, and 


Miscellaneous. 
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The important recommendations of the Committee are given below: 


1. The principal and largest items requiring the use of steel in this 
Country are rails and sleepers. The Committee notes with satís- 
faction the research and investigations in hand to develop really 
economical rail sections and a reversal of the tendency to 
substitute existing rails with heavler rails. 


2. The Committee is of the opinion that the re-rolling industry should 
be expanded and encouraged under proper Government control 
and supervision, so that all available scrap can be used effectively. 
The Committee recommends that all serap arising such as old rails 
from the railways should be diverted for re-rolling rather than 
used wastefully for fencings, posts, beams, etc. The Committee 
recommends the prohibition of the export of scrap. 


3 The Committee recommends that a special Committee should be 
formed with representatives of the Building Research Committee 
of the Board of Scientific and Industrial Research, the Railways, 
the Roads Organisation, and the Central Waterpower, Irrigation 
and Navigation Commission, for developing substitute materials 
and new methods of design, fabrication and construction. 


4 The Committee noted with disfavour the present practice of inviting 
steel work quotations on the tonnage basis, which gives little or 
no scope to the designer to produce economical designs. The 

` Committee therefore recommends that whereyer possible quotations 
for steel work should be invited on a lumpsum basis subject to 
compliance with Standard Specifications and Codes of Practice. 


5. The Committee was informed that the present method of making small 
allocations for a large number of different jobs, led to large 
quantities of steel lying idle. The Committee, therefore, recom- 
mends that more steel for fewer jobs should be allocated in proper 
sequence, i.e. stanchion sections should be supplied first and purlins 

- last. - 


6. The Committee was informed that official authorities such as the 
Provincial Controllers, Railways, etc. supplied steel in stock lengths 
and sizes, rather than in those actually required. This leads to 
considerable wastage which, in the opinion of the Committee, can 
be avoided by following the pre-war practice of supplying steel in 
correct sizes and lengths. 


7. The Committee recommends the use of cast iron instead of steel for 
compression members wherever possible. 


8. Ав regards imports, the Committee recommends that we should, as 
far as possible, import only those sections which are not made in 
the Country. 


9. As regards steel bars for the reinforcement of concrete, the Committee 
recommends that deformed bars should be utilised as far 
as possible in order to increase the permissible bond stress. Indian 
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steel milis should be encouraged to undertake the manufacture of 
such bars. 


10. The Committee realises that in many cases the use of substitute 
materials, would increase cost but recommends that cost alone 
should not be the final criterlon. So long as the acute shortage of 
steel continues, the Committee recommends that substitute mate- 
rials should be used if it means an increase in cost upto 25% 


11. The Committee considers that an improvement can be brought about 
in the long run only through a healthy and independent profession 
of Consulting Engineers and recommends that Government and 
other publie bodies should encourage the profession of Indian 
Consulting Engineers. 


The Committee recommended that action be taken on the following : 
1. Standardization of hot rolled sections. 
2. Standardization of fabricated sections. 


3. Preparation and adoption of standard Codes of Practice for the use 
of structural steel. 


4 Standardization of typical structural designs. 


5. Implementation of the above revised standards through demonstra- 
tion and regulations, if necessary. 

6. Saving of steel up to 25% may be possible if new standards and codes 
of practice could be evolved and made available to practising 
Engineers. 

7. The work of standardization and preparation of codes could be 
undertaken by the Indian Standards Institution by forming expert 
committees consisting of representatives of technical experts, 
producers, consumers, etc. and recruiting the necessary staíf for 
making detailed calculations. 


8. So as to enable practising Engineers to adopt the new standards and 
codes of practice, efforts should also be made to standardise typical 
structural designs normally required. 


9. Scientific investigation into factors which would help to reduce the 
factor of safety should be undertaken both in the laboratories 
maintained by the industry as well as in research organisations. 


10. The new standards and codes of practice should be implemented by 
suitable demonstrations and regulations, if necessary. 


11. Adoption of more scientific design so that one could be more certain 
of the ultimate structural strength. 


12. Improving the method of production and the class of workmanship 
so that one could be more definite of the qualities of the product 
produced after fabrication. 


13. Closer control of fabrication and construction processes. 
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Appendix 2 


Recommendations of the Committee constituted by the National Buildings 
Organisation on Economy of Iron and Steel in Building Construction 


1. The measures reauired to ameliorate the existing shortages in iron 
and steel materials, in so far as the building industry is concerned 
are partly technical and partly administrative and these should go 
hand in hand to produce useful results. 


Further, such measures are either long term or immediate, permanent 
or temporary for the duration.of this shortage (which as far as can 
be envisaged is likely to last for a considerable time). The imme- 
diate measures include adoption of higher stresses, more rational 
use and design of steel structures and use of substitute materials. 
The long-term measures include imparting training, encouraging 
better design practices and use of new techniques and materials. 


2. The use of structural steel in building construction should be reduced 
to a minimum by its substitution by reinforced concrete and pre- 
stressed concrete and where possible and economical, by timber 
and aluminium where such substitute materlals are available. 
Further re-inforced or pre-stressed concrete members should be 
efficiently designed to release maximum quantities of M.S. bars 
and rods and pre-stressing steel for use as substitute for structural 
steel. 


3. The types of buildings and situations where steel of either category, 
viz, Structural or re-inforcing may be used have been indicated ln 
broad terms. These have to be adapted to circumstances obtaining 
in each region. The important point is that а competent technical 
authority should consider all these alternatives and adopt the one 
which is economical and suitable for the particular situation. The 
measures can be termed mostly administrative and partly technical 


4. Since M.S. rods and bars are the categories to be preferred to struc- 
turals from the foregoing considerations, the Ministry of Steel, Fuel 
and Mines and Iron and Steel Controller should investigate the 
possibilities of turning out more M.S. rods and bars than at present, 
sacrificing, 1f necessary, equivalent quantities in the category of 
structurals. 


5. The need for substituting structural steel and ordinary reinforced 
concrete by pre-stressed concrete is vital in the present context 
of shortages of both cement and steel. 


(i) As a positive step towards this end it is necessary to ensure 
that adequate quantitles of pre-stressing steel should be avail- 
able in the country from which the intending consumers can 
draw without going through the time consuming procedure 
of importing their requirements for each individual use as 
ig being done at present. 


(ii) For this purpose it is considered necessary to stock some quan- 
tities of this material against anticipated demands. 
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(iil) The Government may cohstitute a Committee for the purpose 
of determining the quantity and specifications of the material 
to be so stocked. This Committee may include the Consulting 
Engineer (Roads), the Engineer-in-Chief, Army Headquarters, 
the Chief Engineer, Central P.W.D., the Ministry of Railways, 
Railway Board and representatives from State Governments 
who ordinarily use this material 


(iv) The purchase, stocking and distribution of this material may 
be handled by the State Trading Corporation, a portion of the 
foreign exchange at present spent on the purchase of steel 
from abroad is being diverted for thig purpose. 


(v) The Committee referred to in para (iy) above will recommend 
the procedure to be adopted for allocation and distribution 
of this material to users against approved demands. 


(vi) The present practice of permitting import of this material 
agsinst ad-hoc indents should also continue and may even 
be liberalised to the maximum possible extent. , 


6. Timber is another substitute material proposed. Roofs of many 
buildings can be changed to timber construction. There is, how- 
ever, an acute shortage of structural timber like teak; secondary 
timber ean be used for structural purposes provided they are 
seasoned and adequately treated. Facilities for such treatment are 
at present inadequate with the result that this change-over is 
rendered difficult. Steps should be taken to make available in the 
market adequate quantities of treated timber of secondary species 
for structural use. For this purpose a careful study, regionally, 
of the availability of timber (other than teak) should be made in 
collaboretion with forest departments. If careful planning 1s done, 
the Committee feels, the change-over of roofing specifications to 
timber can be effected in a few years. These measures are tech- 
nical and administrative. 


7 To reduce dead weight in structures and consumption of steel, light 
weight construction is essential for multi-storeyed buildings. 
Hollow clay tiles and hollow concrete blocks with light-weight 
aggregates are suitable for this purpose. The Committee considers 
that the Government should set up plants immediately for produc- 
ing these materials in principal areas where multi-storeyed 
construction is coming into practice.* 


Thes2 measures are mostly administrative and partly technical 
If the materials are freely available economically, the technician 
will adapt his techniques to make use of them. 


8. Use of Deformed Reinforcing Bars in Concrete effect considerable 
economy in M.S. re-inforcement. A note on Use of Deformed Re- 





* The Chief Engineer, Central P.W.D. was of the view that the suitability of 
hollow clay tiles and concrete blocks with light wejght aggregate should be 
examined further before setting up factories for their manufacture. 


10. 


11, 


13. 
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inforcing Bars in Concrete’ prepared by N.B.O. is given in Tech- 
nical Information Series, 4. 


The Committee is informed that the Tata Iron and Steel 
Company is in а position to place these bars on the market at a 
nominal extra cost above the price of M.S. rods and bars. The 
Committee recommends that this may be done immediately and that 
these rods may be made available preferentially to M.S. rods and 
bars The Government may inform concerned departments and 
State Governments that this material should be used wherever 
possible taking advantage of the increased bond. These measures 
are partly technical but most administrative. 


The Committee considers that there is room for economy in steel by 
its more rational use. This is amplifled in the recommendations 
that follow. 


The Committee has reason to suppose that live loads assumed for 
buildings of similar occupancies vary in the case of different 
departments. А fair measure of agreement has been reached in 
respect of loadings on structures in the draft code IS:875. The 
Government may advise all departments and State Governments 
to follow these standards as far as possible. This measure is 
technical. ' 


At present design of steel structures is generally being done on the 
basis of out-moded codes. The Indian Standards Institution's Code 
(LS. 800-1956) is an improvement on this code in several respects. 
The Government may request and make it mandatory on all 
departments to follow this code with immediate effect. This 
measure though technical needs administrative backing. 


It will be seen from recommendations regarding use or saving of 
reinforcing or structural steel in buildings of different types that 
where use of structural steel is unavoidable welding is preferred 
to rivetting from considerations of steel economy. 


The Committee recommends that the Government may direct 
all departments that where structural steel is used, welded con- 
struction by competent welders should be accepted as an alter- 
native and in preference to (if cost is the same for both) rivetted 
constructions. 


For this purpose designs on recognised principles of plastic 
theory should also be accepted. The measure is technical but 
requires administrative backing. 


The Committee considers that in order to inculcate in the authorities 
concerned a direct sense of responsibility in the matter of rational 
use of steel, it will be advisable if the officer approving the design, 
records in each major design, a certificate to the effect (i) that the 
use of structural steel has been avoided wherever possible and 
limited to the minimum in other cases and (ii) that the load stresses 
and design practices adopted are in conformity with LS. 800-1956. 
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It is further considered that similar certificates from a 
Chartered Engineer may be insisted upon in respect of all designs 
in private sector in which substantial quantities of structural steel 

‚1в released either by the Provincial Iron and Steel Controller or 
by the Ministry of Commerce and Industry. 


14. The Committee considered a proposal that in the present context af 
acute steel shortage, the permissible stresses in MS. reinforcements 
in R.C.C. work may be increased ; the Committee recommends that 
this question may be referred to the concerned Committee of the 
Indian Standards Institution for their very early consideration and 
decision. 


15. About one third of the quantity of M.S. rods and bars are at present 
marketed as un-tested. Permissible stress adopted for this 
category of steel by some departments is only 16,000 Ibs. per square 
inch. Most of these rods are rolled from billets slightly falling 
short of the standard specifications. The Committee feels that the 
Iron and Steel Controller may arrange to market this steel as 
‘tested’ but certified to a lower class, say Class IL, with guaranteed 
physical properties. The permissible stress for reinforcing rods of 
this class shall be considered and laid down by the relevant Com- 
mittee of the Indian Standards Institution. 


16. The Committee observes that considerable economies in cost and in 
steel will arise out of rational design of foundations and structures. 
For this purpose the Committee recommends (1) that persons be 
specially trained as design engineers for structures and founda- 
tions and that (2) a specialist individual or body be created for 
consultations in matters arising out of design of steel and R.C.C. 
structures and foundations. The Committee further recommends 
that the National Buildings Organisation will be the appropriate 
body to contain these specialists. This measure is administrative 
in character. 


17. The Committee has seen the preliminary study by the National 
Buildings Organisation regarding the consumption of cement and 
Steel in 10 multi-storeyed buildings in Delhi and has noticed the 
wide variations in the use of materials. The Committee feels that 
most design authorities could keep target flgures for use of steel 
for various types of buildings from analysis of buildings already 
desígned, and the deslgners should see that these target flgures 
are bettered every time. Periodical publication of such figureg by 
a body like the National Buildings Organisation will be helpful in 
the sharing of such knowledge. , 


18. The Committee feels that the information. on use of twisted steel 
made available to them was insufficient to arrive at firm conclu- 
sions and that more comprehensive information supported by test 
results mey be collected before large scale use of this could be 
advocated. The National Buildings Organisation and the Central 
Building Research Institute will collaborate on this project. 
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Appendix 3 
" Saving in Structural Steel through Standardization* 

Recommendations : 

Several important aspects of steel economy have been thrown up by 
the present study. The following recommendations, arising out of these con- 
siderations, merit urgent attention of the Government of India, and the 
producers and users of steel. 

1. The study confirms that Indian Standard steel sections are more 
efficient than sections hitherto used in the country or overseas thus 
resulting in substantial saving in steel It is important that the 
integrated steel plants in the country should switch over to the 
production of Indian Standard sections, particularly the light weight 
beams and channels (ISLB and ISLC) which contribute to the 
maximum saving of steel 

2. The rationalized list of steel sections for immediate production in the 
country was recommended by a committee under the aegis of the 
Iron and Steel Controller, Government of India. This recommenda- 
tion 18 besed on the study made by the Committee on Steel Rationa- 
lization of the Indian Engineering Association. It is essential that 
а more comprehentive study should be made in order to consider 
'the possibility of reducing the number of steel sections now inclu- 
ded in various Indian Standards. 


3. Although the Indian Standards for beam and channel sections were 
formulated in 1957 in consultation with the producers, the steel 
mills have not been able to produce во far the light weight sections. 
The main reasons advanced by the steel mills have been extensive 
roll wear and loss in production. It is essential that the technical 
committee of ISI should review the profile details of the light 
welght sections in the light of experience gained and modify them 
80 that these could be produced in the country on economical basis. 

4 It is essential that all design offices should use Indian Standard Codes 
of Practice for design of steel structures. 

5. Preparation of handbooks for Structural Engineers was one of the 
important items included in the Steel Economy Programme of ISI. 
So far, only four handbooks have been published. It is important 
that ISI should expedite preparation of all the handbooks so that 

~ the Indian Standards published can be properly applied in actual 
practice. 

6. As substantial saving in steel can be achieved through adoption of 
welding, use of welded structures should be encouraged. Indian 
Standards covering all aspects of welding have already been 
published. The following measures should be adopted to 1mplement 
these standards: 

(a) Existing facilitles for training and testing of welders should be 
enlarged so that competent welders are available in large 
numbers to the fabricating industry; 


* Published by the National Council ot Applied Economic Research. 
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10. 


11. 
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(b) Steels of weldable quality should be made available in sufficient 
quantities ; 
(c) Arrangements should be made for the manufacture of electrode 
quality steel to avoid import of such steel and/or electrodes; and 
(d) Capacity for fabrication of welded structures should be increased. 
Tubular structures should be used in all locations where heavy loads, 
such as those due to cranes, are not encountered. In order to 
encourage the use of tubular structures, tubes conforming to ISI: 
1161-1963 should be made available to the users in sufficient quanti- 
ties. Аз tubes of sizes larger than 6 in. dia. are not belng 
manufactured in the country at present, spans of tubular structures 
have been limited to 40 ft. Steps should be taken to produce tubes 
of larger diameters to enable wider adoption of tubular structures. 


The use of cold formed light-gauge steel sections contributes to the 
maximum percentage savings in steel These sections should be 
used for purlins in all steel structures, They should also be 
used for all other components of structures where concentrated 
loads, such as those due to cranes, are not encountered. Produc- 
tion of cold formed light-gauge sections should be stepped up in 
order to encourage use of these sections in structures. Steel strip 
conforming to IS : 1079-1963* should be made available in sufficient 
quantities for cold formihg into shapes specified in IS : 1811-19617. 
Although the locations where tubular structures and cold formed 
light-gauge sections could be used are more or less identical, as 
far as possible, preference should be given to cold formed light- 
gauge sections in structures in the interest of greater economy 
in steel. 

As cold formed light-gauge sections are produced very thin steel 
strips, it is important that suitable corrosion protective measures 
&re adopted. The ISI should expedite formulation of codes of 
practice for protection of light-gauge steel structures. 

It is also important that all Indian Standards relating to production 
and use of steel should form part of the curricular for study in all 
the engineering colleges and other technical institutions as this 
would ensure wider implementation of these standards. 


Although the resultant savings due to implementation of IS: 1570-1961 
has not been taken into account in this study, it is important that 
the Government should take steps to ensure that only steels con- 
forming to this standard are manufactured and used in the country 
in order to derive the maximum benefit from standardization and 
rationalization of alloy and special steels. Further, wherever 
foreign countries collaborate in the various industrial undertakings 
it should be ensured that steels conforming to IS : 1570-1961 are used. 
Steel tubes for structural -purposes. 

Hot-rolled carbon steel sheet and strip. 

Cold formed light gauge structural steel sections, and 

Schedules for wrought steels for general engineering purposes. 
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'AEROTRAIN'—TRAIN WITHOUT WHEELS 
P. Joubert 


Non-member 


It looks as though a new form of transport for land and even water tr 
| port is going to take over quite soon in certain cases from wheels. | 












| Loads will be made to glide along on an air cushion. This sounds 
paradoxical but on second thoughts one realizes that it is quite possible 
i a fluid like water, only not so dense, but it can carry aircraft weighin; 
Just as water keeps boats afloat. The air-gun shoots bullets and a tornado 
lift very heavy weights. 2 


Now vehicles on wheels are slowed down by multiple friction caused 
these circular carriers. There is friction at axles and with the ground. а 
ts rough places. Although friction with air does exist, it is considerably. | 
than in the case of vehicles on wheels. | 












Preeursors 


Since the beginning of the century, inventors have attempted to elimir 
wheel friction by using a fluid in their place. Louis Girard, for instance 
worked оп gliding with a ‘water cushion’. Later on, Therio took the id 
again but advocated an 'air cushion' for the first time, which meant aci 
. treating carrying surfaces by blowing air along with great force. So, be 
_ the vehicle and the ground there was a free space of a few centimetres. o 
. forming a ‘cushion’ on which the vehicles glides along more easily than on 
and practically without resistance whereas on wheels this increases accordi 
to the square of the speed, which is considerable in fast modern vehicles. . 










о Taking into account this principle of the 'cushion' which can replace th 
- wheel that develop greater and greater resistance at high speeds, wo 

.  aerogliders has been going on for the past ten years. It was practica 
` possible to build them in the days of Louis Girard on account of the- 

and poor performances of engines then, but it is now possible with. 

ngines and improved compressors. In the last ten years vehicles have 

.. produced that can travel without wheels on land and on water. One of 
is the ‘hovercraft’ which is going to be in regular service over- the English 

y hannel in a few months’ time, doing the crossing between France and | 
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England in twenty minutes. This method of gliding on air is becoming so 
general that a manufacturer of vacuum cleaners has adopted it to replace the 
small wheels for moving his appliance about with! 


Using this same new principle for lifting vehicles, Jean Bertin, а French 
engineer, has produced the train on an air cushion, the 'Aerotrain' which has 
just undergone its first tests. 


First tests 


South of the Chevreuse valley near Paris, from Limours to Gometz-le- 
Chátel, an experimental line has been built, 6 km. long. Instead of the con- 
ventional railway track there is a single concrete rail It resembles a girder 
shaped like a ‘T’ upside down. The vertical bar is the guiding rail. The 
horizontal wings form a base for the vehicles. On both these an air cushion 
is introduced and kept under pressure between the base of the vehicle and 
the single wall of the track. 


Tests are being carried out on this cement track with half-size prototype 
carriages for six people only whereas the real carriages are designed to hold 
100. Allare driven by aircraft propellers, lifted and guided by the air cushion 
on the concrete rail. Prototype tests are carried out at 200 km. per hr. but 
the final train is being designed to do 400 km. per hr. 


7 LN 
ee 7S 





Fig. 1 
The experimental aerotrain in the making 
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Fig. 2 
The aerotrain on a trial run 


These tests on the 6-km. track will make it possible to confirm the 
theoretical calculations of the engineers and to check stability, braking and 
the safety factor. The propeller and compressors are driven by aircraft 
engines. Since the weight of the vehicle is spread evenly over a long surface 
of track, this latter is comparatively light. Furthermore, the fact that there 
is only one means that it can be constructed easily as a superstructure on 
columns well spaced out and this simplifies the ground-plan problem. 


The track is 1.80 m. broad and has 6 m, long sections. Assembling, now 
being operated at Limours, is carried out on 50 cm. high columns for experi- 
mental purposes, but it is easy to make taller ones. The track will soon be 
completed and the experimental vehicle is ready. In a very short time details 
as to the actual performance of this 'revolutionary' train of the future will 
be known. 


A solution for the future 


Quite certainly, if tests bear out laboratory work, this unusual form of 
transport by trains without wheels will be the solution for transport in the 
future over distances too short to justify the use of aircraft, between towns 
less than 500 km. apart, which will then be connected by far quicker and 
quieter transport than the trains now running and at the same cost if not 
more cheaply. The aerotrain will not however rule out trains for short 
distances and for goods transport. It will occupy an intermediary position 
between train and the plane. It will also be a fast way of connecting city 
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centres with aerodromes that are not always close to built-up areas on account 
of the vast surfaces required by the big supersonic airliners. 


It is already possible to calculate time the aerotrain will save on some 
runs. The Paris-Orly airport run will take 5 min. It will take 25 min, from 
Lyons to Grenoble, 30 min. from Paris to Orleans, 37 min. from Bordeaux 
to Périgueux and 1 hr. from Paris to Lyons, 

The aerotrain research office has already been asked for surveys for lines 
by many foreign countries including the United States. The first Paris-Saint- 
Germain train was an event that caused a sensation. Is this likely to occur 
on the occasion of the first aerotrain running between Limours and Gometz- 
le-Chátel? At any rate it will mark an important stage in the history of 
land transport. 


ADDRESSES OF CHAIRMEN AT THE ANNUAL GENERAL MEETINGS 
OF THE LOCAL CENTRES 


Madhya Pradesh Centre 


Chairman's address by Dr. V. M. Dokras, M.LE., at the 7th Annual General 
Meeting of the Centre on March 10, 1966 


Dr. Dokras thanked the members of the Centre for electing him Chairman 
for the second time, for 1966-67. 

Delivering the Chairman's address, Dr. Dokras 
said, 'I intend to address you with some of my 
thoughts on technical education vis-à-vis the 
present situation in our country. 


The dream of peaceful development of our 
economic resources to increase our standard of 
life, was rudely shattered by recent happenings, 
and since then there has started a chain of re- 
thinking and reshaping our Plans to meet the new 
situation. 


As far as the technical man is concerned, he is 
as much required in war as in peace. The know- 
ledge he has, the skills which he develops can be 
utilized to produce goods which will go to destroy or to sustain. The neces- 
sary difference is one of attitudes and aims. Our lack of emphasis on war- 
like projects and activities has now changed and we have been forced to 
prepare for the defence of our motherland. 

With the new emphasis, development plans have to be redrawn taking 
into consideration the following broad patterns: 


(a) Power, 

(b) Communications and transport, 

(c) Agriculture and food, and 

(d) Industry including defence on all the three fronts. 








1 ural ‘that with our imited resources, 

ome unavoidable cuts gots to be imposed on our long term programmes of 
.. economic development, as well as in addition a new thinking will have to be 
D brought to bear on the training of technical persons in a- hurry. 


` Normally, ihe training.of artisans, technicians and engineers in our 

i country is not particularly oriented towards a signifieant job the person shall 

“be doing after he goes out. The emphasis is on making of a general, all round 

». product. who with some training will be able to fit in the production assembly 

line. This has two drawbacks. The first being that out of the total instruc- 

Поп of the student, a very large part is never required or used by him during 

. his working life and thus is a waste as far as he is concerned, and secondly, 

S in this process a large time is wasted making the person available for produc- 

_ tion work. In addition to this a considerable wastage of effort takes place, 
“while the person may try to fit in the new work unsuccessfully. |. 


d “We have neither a very large industrial area so that any skill obtained 
will be utilizable because of a large potential of opportunities, nor can we 
adopt the completely State dominated system of production, which enables 
one to predict accurately the number and categories of technical personnel. 
“What then must we do? 


CA solution of this most important problem will, firstly, enable us to train 
persons for a particular job, and secondly, make ‘him usefully available as 
soon as his training is over. An attempt can, therefore, be made to rethink 
nd redraw some of our courses, keeping in view the skills required for speci- 
narrow job employed in specific industries, or production areas. This will 
able considerable slashing down of the general” course making it 
more particularised. The build up of such a course has to follow the institu- 
- . tion as well as employer or industry participation. It is on the basis of such 
= га collaboration that the superstructure can be built; which shall be found 
. really useful. 




















5 The need for this rethinking can be appreciated if one looks up the adver- 
. .tisements issued by industry. Most of them want recruits, who already have 
8-4 years of practical experience. Such persons do not exist at present, since 
the expansion in technical education has come about only recently. There 
has arisen a peculiar situation of manpower shortage as well as technical 
‘unemployment. 


“The expansion in the field of technical education both at the degree level 
"well as at diploma level has been beyond expectation with 23,480 intake 
- for degree and 45,843 for diploma course in 1964. As against this the estimated 
|. Outturn, figures can be calculated with the present estimated wastage of 15% 
^C for colleges and 40% for polytechnics. With better facilities and teachers 
^ this wastage may be reduced. But, when these students pass out 3-5 years 
Oc hence; they ‘shall still be without the practical experience needed in jobs 
- provided by industry. This situation has to be appreciated in that if 3 years 
"practical experience is a must, the product of 1964 shall only be available 
іп 1970-72. What are we going to do till then? 5; 


ae It is clear that there has been worthwhile quantitative expansion, but : 
C most of the courses followed today have the same emphasis as courses ten or 
` fifteen years back. A time has come for the educationists and the industry 
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to pool their thinking together to deliver the much required technical man 
who can be employable as soon as he is out of the institution in addition to 
the standard required. This will entail a qualitative thinking of no mean 
order, 


The time has algo come for starting short term courses in narrow specia- 
lities at different levels. The course could be put across while participating 
in the production process, the participation, of course, will be a matter of 
detail. It has, however, to be carefully noted that a shop or an assembly line 
can be organised properly, with the knowledge of skills, semi-skills or unskills 
available throughout the year. In this process if a certain number of trainees 
are to be taken in, their number, the nature of skills available with them 
and to be imparted to them should be a constant factor throughout the year 
and be not seasonal. It is very difficult for the foreman to disarrange his 
fixed activities seasonally to take care of trainees. This should be a perma- 
nent feature built in the productive schedule. It is only on such type of 
organisational pattern that more realistic training programmes can be built 
up where the trainee is supposed to be best utilized when absent, or remains 
merely a distant onlooker. 


It is this new approach and a close interaction between the industry and 
institution which will be necessary in_reorganising the technical education 
programmes to meet our immediate specific and future needs of technical 
personnel 


Summaries of Papers Published in the Journal, 
vol. 46, no. 12, pt. EL 6, August 1966 


ELECTRICAL ENGINEERING GROUP 


530.17 : 69.001.5 


1. Transient Thermal Response of Buflding Fabrics by Electrical Analogue 
Method. (Mrs) Kamlesh Arora, Non-member 


This paper deals with the application of electrical analogue method for 
the study of transient thermal response of homogeneous and composite bulld- 
ing fabrics. The building elements are represented on the analogue by 
lumped R-C network corresponding to their thermo-physical properties. An 
electrical step-voltage forms the input function and the response of the net- 
work with resistive terminations, simulating the surface fllm resistances, 
is studied for a set of three system functions, ie. a transfer-point function 
and two driving-point functions. The response curves are observed on an 
oscilloscope screen with calibrated time base and recorded photographically. 
On valid check on the results is that the final response value should be equal 
to the steady state value. From the recorded step-response curves, the salient 
transient features like delay time, rise time and time constant are derived. 
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621.815.17 


2. A Modified Method of Calculation for Obtaining Stringing Chart 
of Overhead Transmission Line. R. N. Basu, Non-member, and 8. N. Dutta, 
Non-member 


This paper discusses a modifled method of calculations for obtaining 
variations of sag and tension of overhead transmission lines with the varia- 
tion of temperatufe. The necessary equations are derived and, instead of 
solving them directly, suitable values of tension or sag are assumed to cal- 
culate the corresponding values of temperature, thereby reducing the labour 
involved appreciably. The method is illustrated with an example and the 
results are compared with those obtalned by the normally used method of 
solving cubic equations. Also, the method is extended by finding out a 
simple expression for the critical value of stress, which, at the critical 
temperature, remains constant for all values of span. The critical value thus 
calculated is also checked for the example by plotting a number of stress vs. 
temperature curves corresponding to different spans. 


621.317.43 : 621.317.784 : 621.3.0834 


3. Measurement of Incremental Magnetic Loss by Bridge and Wattmeter 
Methods. Б. К. Mondal, Non-member, 8. N. Bhattacharyya, Associate Member 
and Prof. J. K. Choudhury, Associate Member 


This paper reviews the effect of harmonics contained in the excitation 
current of a magnetic sample on the measurement of core loss by the bridge 
and the wattmeter methods, particularly under incremental conditions. It 
describes a novel circuit for incremental core loss measurement by a com- 
bined Owen-bridge-cum-electrostatic-wattmeter method by which the influ- 
ence of harmonic power loss in iron testing is explained both qualitatively 
and quantitatively. It has been further shown that a particular form of 
bridged-T may be used for incremental core loss measurement wherein 
the effects of harmonics will be relatively much smaller than in conventional 
bridges like Owen, Hay, etc. 


621-52.001 


4. Transfer Function of Two-Phase Servomoter. J. S. Gupta, Associate 
Member | 


A large proportion of computers and servomechanism in current use in 
industrial and milítary control application comprises A.C. systems. 'The 
actuator requirements for low-power systems are satisfactorily met by a 
two-phase induction motor. This paper briefly.reviews the different methods 
for determining the transfer function of a two-phase servomotor and suggests 
a simple experimental method suitable for applícation to all types of А.С. 
servomotors. 


621.33.001 


5. Minimum Transit Time and Electricity for City Electric Traction. Dr. V. 
K. Jain, Associate Member, and W. E. Thompson, Non-member 

In this paper, the modern theory of optimal control is employed to 
investigate the minimum transition-time and electricity consumption in city 


M 
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traction. For minimum time, the nature of the controls established as maxi- 
mum acceleration followed by maximum deceleration. For minimum transi- 
tion-time and electricity consumption, the nature of control is shown to consist 
of maximum acceleration preceding coasting followed by maximum decelera- 
tion. The durations of acceleration, coasting and decelerations are calculated 
with the help of Pontryagin's adjoint equations. It is shown that for any 
specific case certain graphs can be obtained which directly give these dura- 
tions for a specifled transit distance. 


621.316.925.45 


6. A Generalized Theory of Protective Relays and Its Application to Distance 
Protection—2: Application. Dr. 8. P. Patra, Associate Member, and 8. R. 
Bandyopadhyay, Non-member 


This part of the paper deals with the practical verification of the gene- 
ralized theory enunciated in Part 1 (Journal, vol 46, no, 8, pt. ЕТА, April 
1966, p. 260). This verification has been confined to the fleld of distance 
protection. For this purpose, a transistorized phase comparator and a recti- 
fler-bridge amplitude comparator have been used. The experimental results 
have also been presented. The operation of induction-cup relay used for 
distance protection has also been explained by the generalized theory. 


621.314.1 : 621.3.012.8 


1. Equivalent Circuit for a Multi-Winding Transformer. Dr. P. V. Eatnam, 
Non-member, and C. К. Sarma, Non-member 


This paper presents an analysis of the transient performance of a multi- 
winding (n—1) transformer. It is shown that such a transformer can 
be replaced, in the general case, by an (n--1) terminal delta-connected circuit 
having impedances directly connecting all possible pairs of the (n+1) ter- 
minals, The conditions under which the (n+1) terminal data can be con- 
verted into a (n+1) terminal Star, having (n+1) impedances only, have also 
been derived. The practical applications of the equivalent circuit are also 
discussed, 


621.313.13 : 669.18 


8. Determination and Verification of Capacities of Main Drive Motors of Hot 
Reversing Steel MiHs. B. P. Sarker, Associate Member 

Due to increasing demands of rolled steel products engineers are 
frequently required to verify the capacities of main drive motors of rolling 
milis or to determine the capacities of motors for new mills. 'This paper 
briefly reviews the methods of checking/determining the capacities of the 
hot reversing mill motors theoretically as well as from oscillograms of actual 
current loading. 


` 621.319.4.004.14 
9. Application of a Capacitor with the Arno 1:3 Phase Convertor. T. V. 
Sreenivasan, Associate Member - 


If a normal induction motor, with three identical stator windings, is used 
as an Arno 1:3 phase convertor, excessive voltage unbalance under load will 
result. This can be reduced by the application of a capacitor. This paper 
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derives the expressions for voltage and current under these conditions апа 
presents a graphical method for determining the same. Some experimental 
results are given, including the harmonic content of the output voltage. It 
is concluded that even with а capacitor, the induction motor has to be 
specially designed for low leakage reactances, to reduce the harmonic 
content of the output voltage. 


621.311 : 621.3.012 


10. Application of Equivalence Technique іп Linear Graph Theory to Reduc- _ 
tion Process in a Power System. Prof. 8. Srinivasan, Member, V. М. Sujeer, 
Associate Member, and K. Thulasiraman, Non-member 


This paper deals with the application of a new equivalence technique 
in Hnear graph theory to the reduction process in a power system, treated 
as a linear graph with oriented elements. The formulation of equations in 
the nodal form, selection of suitable subgraphs or zones and computation 
of data for individual zones without ever combining them into submatrices 

' for the whole system enables the reduction of the power system into its 
final Daisy-equivalent. An illustrative example is worked out for a typical 
power system with eight generating stations and thirty-six elements. 


621.316.57 


IL A Circutt for the Synthetic Testing of Vacuum Circuit Breaker—2: The 
Control Cireutt. D. G. Tamaskar, Associate Member 


In this part of the paper, which is in continuation of the earlier part 
dealing with the main circuit for synthetic testing of vacuum circuit-breakers 
(vide Journal, vol. 46, no. 8, pt. EL4, April 1966, p. 329), the main features 
involved in the testing are dealt with. 


621.319.4 


12. Selection of Capacitors for Rectifier Devices. Prof. B. M. Tareev, 
Non-member, and M. M. Lerner, Non-member 


For a correct cholce of the best types of electrical capacitors to be utilized 
Jn rectifler circuits, one has to know well both the kinds and properties of 
capacitors now in manufacture and the regimes of operation of capacitors 
in these circuits. So far neither the specialists in the fleld of electrical circuits 
nor the specialists in electrical capacitors have duly examined the problem 
of the most expedient choice of capacitors for rectifler devices and also for 
some other electrical devices. In this paper, the authors have attempted to 
do the first step in the solution of the above-mentioned problem. It gives the 
formulae relating the characteristics of capacitors to regimes of their opera- 
tion for rectifler devices of Graetz and Greinachar, the generalized charac- 
teristics determining the cost of capacitors, and the ways to choose the 
regimes of operation most economical from the view point of cost. 


621.316.99.001 


13. Grounding Resistance of Straight Horizontal Conductor in Non-Untform 
Soll. B. Thapar, Non-member 


A horizontaly buried wire is used in many cases to obtain low grounding 
resistance. This paper develops a method to determine more accurately 
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the resistance of such grounding electrodes. The non-uniform soil resistivity 
is represented by two-layer stratified earth, which can represent most of the 
soil conditions that normally occur in practice. The dimensions of the elec- 
trode and its depth of burial considered are those usually encountered in 
practice. i 


У 


NUCLEAR ENGINEERING GROUP . 
621.039.532.2 


14. Stability Boundaries Variation due to Delayed Neutron Representation in ~ 
a Graphite Power Reactor. V. H. Sastry, Non-member, and G. S. Deep, 
Non-member 


' The paper compares the variation of upper and lower limits for the con- 
troller gain for the stable operation of a reactor with the help of two 
mathematical models: with the effect of delayed neutrons, and with only an 
effective mean neutron life time of 70 milli-sec. and without delayed neutrons 
The present a mathematical model consists of two active regions. Each 
region 1s simulated as a point reactor coupled to the other region by neutron 
diffusion. 'Two groups of delayed neutrons equivalent to the six groups of 
delayed neutrons are assumed in the model The error signal for the control 
system is derived from the change in mean fuel temperature. The analogue 
computer results indicate that the controller gain at the upper stability 
boundary is increased nearly by a factor of 5.6 for «=O and 4.6 for a,—16x 107° 
3 К per °C. when delayed neutron effects are considered. The period of oscila- 
lations at this boundary is reduced to about 31 sec., ie. nearly to one-third of 
the value obtained without delayed neutron representation in the model. The 
lower limit for the controller gain and the period of oscillations at this 
boundary are not significantly affected. Some simplification of the present 
model and their limitations are discussed. The effects of incorporation of 
xenon variations are also indicated. During preliminary design studies, by 
choice of a reactor model without xenon variations or delayed neutrons, it 
is possible, in certain investigations, to achieve some economy in the com- 
puting amplifiers іп the case of analogue computers and computing time in , 
the case of digital computers. 


INSTITUTION NOTICES 
Seminar on ‘Engineering Industries and Their Development’, 1968 


An announcement on the above Seminar, to be held by the Local Centres 
at the time of their forthcoming Annual General Meetings and concurrently 
at the 48th Annual Convention of the Institution, has been made on page 35 
of the Bulletin dated July 1966. 

The President has approved the inclusion of the following topics for 
discussion at the Seminar. | 

1. Role of engineering industry in defence supplies 

2. Role of engineering industry in augmenting food supply 
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Role of engineering industry in augmenting export 

Import substitution in engineering industries 

Role of indigenous design and consultancy in engineering industries 
Role of foreign collaborators in developing engineering industries 
Prospects and problems of engineering industries 

Role of the Institution in the development of engineering industries 
Role of standardization in development of engineerlng industry. 


10. Technical training and education for development of engineering 
industries 
"Further details of the Seminar will be published in the Bulletin for infor- 
mation of members as and when available. 


O о мо TM م‎ wo 


Draft Indian Standards 
“The following draft Indian Standards have been issued recently. 


1. Draft Indian Standard Methods of Test for Soils: (1) Part XVII— 
Laboratory Determination of Permeability—Doc: BDC 23 (987); and (i) 
Part XXIX—Determination of Linear Shrinkage—Doc : BDC 23 (1042). 


Members may send thelr comments on this draft standard before Septem- 
ber 7, 1966, to Shri C. G. Swaminathan (AM), Assistant Director, Central - 
Road Research Institute, New Delhi 20, who is the Institution representative 
on the Sectional Committee dealing with this draft Standard. 


2. Draft Indian Standard Specification for (1) Vitreous Sanitary Appli- 
ance (Vitreous China): Part 1—General Requirements (Revision of LS.: 
2556-1863—Doc: BDC 3 (1038); (и) Part 2—Specific Requirements of Wash 
Down Water-Closets (Revision of I.S.: 2550-1983)—Doc: BDC 3 (10403; and 
(1) Part 3—Specific Requirements for Squatting Pans and Traps (Revision 
of I.S.: 2556-1963)—Doc: BDC 3 (1041). 


Members may send their comments on this draft Standard before Sep- 
tember 15, 1968, to Shri B. B. Rau (A.M), Deputy Assistant Director General 
(Public Health Engineering), Central Public Health Engineering Organize- 
tion, Wing 8, Patiala House Annexe, Tilak Marg, New Delhi 1, who is the 
Institution representative on the Sectional mee dealing with those 
draft Standards, 


3. Draft Indian Standard on Safety Code for Working in Compressed 
Air—Doc. BDC 45 (955). 


This standard lays down the safety requirements for work in compressed 
air undertaken in construction works such as bridge foundations, docks and 
tunnels, 


Members may send their comments on this draft standard before Sep- 
tember 20, 1966, to Prof. R. N. Dogra (M), Principal, College of Engineering 
and Technology, New Delhi 16, who is the Institution representative on the 
Sectional Committee dealing with this draft standard. 


3 BULLETIN 55 

Copies of the draft Standards may be obtained from the office of Indian 

Standards Institution, Manak Bhavan’, 9 Bahadur Shah Zafar Marg, 

New Delhi 1, or from its branch offices at Bombay Mutual Terrace, Sandhurst 

Bridge, Bombay 7; 5 Chowringhee Approach, Calcutta 13, 14/69 Civil Lines, 
Kanpur, or 54 General Patters Road, Madras 2. 


FORTHCOMING EVENTS 


National Metallurgists Day, Rourkela, November 14-16, 1966 


The Fourth National Metallurgists Day will be held at Rourkela from 
November 14 to 16, 1966. Sponsored by the Indian Institute of Metals and 
the Rourkela Steel Plant, the function is expected to be inaugurated by 
Shri T. N. Singh, Union Minister of State for Steel 


The 20th Annual Technical Meeting of the Indian Institute of Metals will 
also be held concurrently on these days and a Symposium on 'Use of Non- 
Ferrous Metals in Engineering Industry’ has been included in the programme. 
Papers of not more than 5,000 words in length are invited for presentation at 
the Symposium, 


Further details can be obtained from The Indian Institute of Metals, 
31 Chowringhee Road, Calcutta 16. 


Tenth Indlan Standards Convention, Ernakulam, December 26-31, 1966 


The Tenth Indian Standards Convention will be held at Ernakulam from 
December 26 to 31, 1966. The programme of technical sessions includes dis- 
cussion on the following topics: (i) Standardization for Import Substitu- 
tion; (i) Metric Changeover—Remaining Tasks; (iii) Company Stand- 
ardization and Productivity; (iv) Standardization and Small Scale Indus- 
tries; (v) Training in Standardization Technology ; (vi) Standards for Tech- 
nical Editors and Publishers. 


Papers of not more than 2,500 words in length, having direct bearing 
on some related aspect of standardization work are invited for presentation 
in these sessions. 


Further details can be had from the Director General, Indian Standards 
Institution, Manak Bhavan, 9 Bahadur Shah Zafar Marg, New Delhi 1. 


International Congress and Exhibition P.R.P. Automation, 
Antwerp, October 24-28, 1966 


The Regeltechniek en Automatizering of the Technologisch Instituut van‘ 
de Koninklijke Vlaamse Ingenleursvereniging in cooperation with the 
Belgisch Instituut voon Regeltechnick en Automatizering is organising an 
International Congress and Exhibition on ‘Instrumentation and Automation 
in the Paper, Rubber and Plastics Industries’. The Congress will be held in 
eleven sessions dealing with the subjects: (1) Measurement and Control of 
Various Parameters; (ii) Data Acquisition and Process Control by means of 
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Automatic Computers; (ili) Measurement and Control of Various Para- 
meters ; (iv) Application of Computers in the Paper Industries; (v) Control 
of the Material Web; (vi) Application of Computers in the Paper Industries ; 
(vii) Measurement and Control Problems in the Plastic Industries; (viil) 
Measurement Techniques for Quality Control; (ix) Quality Control during 
Processing; (x) Quality Control during Processing (continued); and (xi) 
Data Acquisition and Process Control ERY means of Automatic. Computers 
(continued). 


Further details can be obtained from P.R.P. ОТАТ Ingeniewrshuis, 
Jan уап Rijswijcklaar 58, Antwerpen, Belgium, 


75th Anniversary of The South African Institute of Mechanical 
Engineers, June 1967 


The South African Institute of Mechanical Engineers founded in June 
1892 will be celebrating its 75th Anniversary in June 1967. Arrangements are 
being made to commemorate that event which will also have as a major 
object the attraction of youth to the profession of mechanical engineering. 
А Symposium will also be organized at which prominent South African 
will present papers of general interest. 


Further details can be obtained from the Secretary. The South African ' 
Institution of Mechanical Engineers, Kelvin House, 2 Hollard Street, Johan- 
nesburg, Transvaal, South Africa. 


М 


Fifth Congress of the International Association for Analogue Computation, _ 
Lausanne, August 28-September 2, 1967 


The Fifth Congress of the International Association for Analogue Compu 
_ tation (AICA) will be held in Lausanne, Switzerland from August 28- 
September 2, 1967. Organized by the Swiss Federation of Automatic Com- 
trol (SGA), the Congress will deal with the broad categories of the subject: 
(i) New Mathematical Techniques for Analogue and Hybrid'Computation— 
Theory ; (ii) Applications of Analogue and Hybrid Computers; (id) Com- 
ponents and Systems of Analogue and Hybrid Computers ; and (iv) Digital 
and Hybrid Software. 


Authors wishing to offer papers for inclusion in the programme of the 
5th AICA Congress should submit a provisional abstract to the Selection 
Committee before October 15, 1966. 


Further details can be obtained from Sekretariat der schweizerischen 
Gesellschaft fur Automatik, Wasserwerkstrasse 53, CH 8006 Zurich (Swit- 
-zerland). 


` JSME Seml-International Symposium, September 4-8, 1967, Tokyo 


The Japan Soclety of Mechanical Engineers announces the 1907 Semi- 
International Symposium on selected subjects in mechanical engineering. 
The Symposium will be held in Tokyo from September 48, 1967, as a part 
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of the special programme commemorating the 70th Anniversary of the Society 
The scientific programme for the symposium will cover the following topics 
in mechanical engineering. 


Experimental Mechanics: (i) Experimental Stress E (1) Mate- 
rial Testing; (ii!) Mechanics of Materials and Plastic Working; (iv) Dyna- ` 
mics of Mechanical Components and Systems; and (v) Vibration, Impulse, 
Fatigue and.Fracture. . . Е 


. Heat and Mass Transfer, Thermal Stress: (1) Heat and Mass Transfer 
in Flows, Change of Phase, and Liquid Metal; and (ii) Measurement and 
Analysis of Heat Conduction and Thermal Stress. 


Gearing: (1) Gear Geometry ; (il): Ger Tooth Strength and Loading; 
(iti) Manufacturing; (iv) Gear Measurement; (v) Lubrication; (vi) Noise 
and Vibration; and (vii) Applications. 


Offers of papers should be made not later than December 1, 1966, by 
sending two copies of abstract of about 500 words ‘to the Symposium Com- 
mittee. Further details can be obtained from JSME 1967 Semi-Jnternational 
Symposium Committee, The Japan. Society of Mechanical Engineers, Nihon 
Kikaku iude 1-24, 4 chome, Akasaka, ЫШНА Tokyo, Japan. . 


Оошогевге on Metering and Apparat for Modern Electricity Supply Tari 
London, October 31-November 1, 1967 . 


А. Conference on Metering and Apparatus for Modern Electricity Supply 
Tariffs will be held at the Institution of Electrical Engineers, London, from 
October 31 to November 1, 1967. The scope of the Conference will Бе ав 
follows : 


1, Accountancy and ate н billing period; (ii) the use: of pre- 
payment methods and door-step billing; (ili) meter rea 
ventional methods, remote reading and processing; (iv) data 
capture by magnetic storage or photographic methods; and (v) 
metering for a statistical, operational and planning purposes. 

E Commercial—(i) tariff building ; (li) consumer's load research (domes- 
tic, commercial and industrial) ; (iii) organizing statistical surveys; 
(iv) measurement of maximum demands; (v) load factor, power 
factor; (vi) effect of season of year; (vii) load consumption charac- 
teristics ; (vill) measurement of kVA; (ix) assessment of effect of 
application of tariffs ; and (x) economics of load control 


3. Meter Engineering—(i) design and production of metering and ancil- 
- lary equipment special tariff meters: excess load meters: multi 
rate meters: maximum demand meters; (ii) kW and kVA defini- 
tions and effects of wave-form; (iii) load splitting and time inte- 
gration period; (iv) telemetry and telecontrol and load’ switching 
apparatus; and (v) equipment for meter reading and billing: out- 
door metres: pre-payment meters: developments in bulk supply 
meters; outdoor and plug-in meters. 
4 Statutory—(i) legal obligations ; (ii) meter certification; (iii) per- 
missible tolerances; (iv) legal requirements (special.reference to 
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International Organization for Legal Metrology); (v) validity of 
certification ; (vi) quality control limits for certification ; (vii) Inter- 
national statutory units; and (viii) need for Internationally recog- 
nized standards. 


Contributions of not more than 1,500 words аге invited for inclusion in 
the programme. Intending authors should submit a synopsis of their pro- 
posed contributions, of about 200 words, by October 1, 1968, at the latest. 


Further details can be obtained from The Secretary, The Institution of 
Electrical Engineers, Savoy Place, London, W.C. 2. 


BOOK ACKNOWLEDGMENTS 


1. Mechanical Drawing. Т. E. French and С. L. Svensen. McGraw-Hill 
Book Co., Inc., $6.20, 6th edition, 1062. 560 pages. 


This book explains the working drawings of mechanical engineering pre- 
pared according to the modern commercial practice. Chapters on Reading 
and Making Drawings, Electrical Drafting and Glossary of Shop Terms, 
Bibliography, Additional Tables, etc, and the appendix giving exhaustive 
references and American Standards for working drawings as well as the 
list of visual aids to illustrate the text, enhance the utility of the book. 


2. Complex, Analysis. I. V. Ahlfors. McGraw-Hill Book Co, Inc., $8.95, 
2nd edition, 1966. 317 pages. 


'This revised and enlarged edition of the book deals with the theory of 
analytic functions of one complex variable. 'The most important changes 
from the first edition include (i) the explanation of exponential and trigno- 
metric functions by means of power series, (ii) re-writing the introduction 
to point set topology, (ii) more direct approach to normal families of func- 
tions, (iv) addition of a short chapter on elliptic functions, and (v) enlarged 
exercise sections. 5 


3. A Textbook of Electrical Engineering. В. L. Theraja. S. Chand & Со, 
Rs. 25, 5th edition, 1965. 1630 pages. 


This revised and enlarged edition of the book in rationalized M.K.S. 
system of units covers nearly the entire fleld of electrical engineering. 
It contains a large number of solved and unsolved problems on each topic, 


4 A Textbook of Engineering Physics. В. L. Theraja. S. Chand & Co, 
Rs. 17, 3rd edition, 1965. 819 pages. 


In various chapters of this book, the author has elaborated the subjects 
of heat, light, sound, and thermodynamics with an engineering bias. 
5. Engineering Mechanies. R. S. Barve. B. I. Publications, Bombay, Ra. 18.50, 
1965. 429 pages. 

This book, in metric system of units, outlines the fundamental principles 
of engineering mechanics, 
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6. Steel Structures. N. R. R. Hao. Saroj Prakashan, Allahabad. Rs. 10, 
1804. 320 pages. 


This book illustrates the application of the basic principles on the prac- 
tical design problems of various structural elements. 


7. Textbook of Civil Engineering. B. S. Goyal. Saroj Prakashan, Allahabad. 
Rs. 6.25, 2nd edition, 1965. 203 pages. 

This book briefly provides the elementary knowledge in the areas of 
building construction, reinforced concrete, roads, water supply and sanitary 
engineering. 

8. Steam Tables. J. P. Gupta. Saroj Prakashan, Allahabad. Rs. 1.50, 1966. 
33 pages. 


This small booklet gives the steam tables in British as well as metric 
system of units. Mollier’s chart in metric system has also been appended to. 


9. Estimating and Costing for Mechanical Students. J. Р. Gupta. Saroj 
Prakashan, Allahabad. Rs. 6.25, 1965. 220 pages. 

This book written in metric system of units gives an elementary know- 
ledge on estimation and costing as applied to mechanical engineering. 
‘10. Bridge Engineering. R. А. Agrawal and 8. K. Sangal Saroj Prakashan, 
Allahabad. Rs, 7.50, 5th edition, 1964. 248 pages. ` 

This book deals with the design and construction of different types of 
bridges. 
п. A Practical Book of Workshop Technology. S. N. Srivastava. Saroj 
Prakashan, Allahabad. Rs. 5, 1965. 144 pages. 

This book briefly deals with engineering materials, measuring instru- 
ments, bench work, carpentry, foundry shop, smithy shop, riveting, weld- 
ing processes, layout, and transmission of power. 


12. Workshop Management. Y. S. Joshi Saroj Prakashan, Allahabad. 
Rs. 6.25, 2nd edition, 1965. 296 pages. 

This book deals with the problems concerning workshop management 
and organization. x 


12. Civil Engineering Designs, Projects and Specifications. I. S. Agarwal 
and M. S. Giri Saroj Prakashan, Allahabad. Rs. 7.50, 1964. 240 pages. 

This book deals with civil engineering works, e.g., buildings, roads, bridges, 
irrigation works, etc. Chapters on specifications and contract system have 
also been included. 


14, Machine Drawing Exercise Book. Dr. B. K. Gupta. Saraj Prakashan, 
Allahabad. Rs. 8, 1964 139 pages. 

This exercise-book in metric units contains many solved and unsolved 
problems and helpful formulae giving the proportions of various machine 
components like bolts, nuts, cotter pins, etc. 

15. Foundry Engineering. Р. L. Jain. Technical Publishers of India, 
Allahabad, Rs. 7.50, 1965. 216 pages. 

This book contains useful knowledge of foundry engineering which com- 

prises the basis of about the whole range of manufacturing activities. 
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PUBLICATIONS RECEIVED 


A сору of the publication entitled “The Wealth of India—Industnal 
Products, Part 6, of the Council of Scientific and Indusirial Research, New 
Delhi, has been received. The publication is the sixth issue in series of the 
Dictionary of Indian Raw Materials and Industrial Products and includes 
articles dealing with twenty-eight different industries like machinery, 
petroleum refining, etc., commencing with letters M, N, О, and P (up to P1). 


A copy of the publication entitled ‘Atoms in Germany’ written by Robert 
Gerwin has been received from the Consulate of Federal Republic of 
Germany, Calcutta. It gives a report on the state and development of nuclear 
research and nuclear technology in the Federal Republic of Germany. A 
historical survey, brings out the details of the works done in Germany for 
more than three decades. 


A copy of the ‘Journal of Terramechanics—vol. 2, no. 2, 1955’, published 
on behalf of the International Society for Terrain Vehicle Systems, has been 
received from Pergamon Press. The Journal contains technical papers con- 
cerning Тапа locomotion, terrain-vehicle system, etc. 


А copy of the Industrial Diamond Buyers’ Guide’, 4th edition, 1966, has 
been received from the Industrial Diamond Information Bureau, Arundel’ 
House, Kirby Street, London, E.C. 1. The continued growth of the indus- 
trial diamond tool industry is well-represented in its four sections: Company 
index, Products index, Trade names index, Geographical index.. In the wake 
of increasing appreciation of diamond tools in engineering industries, this 
Guide 18 a welcome addition to the published literature on the subject. 





PUBLICATIONS FOR SALE 


1 General Sir Arthur Cotton. Lady Hope. Reprinted by The Institution 
of Engineers (India). 530 pages. Rs. 20.00. 

Dr. K. L. Rao, the Union Minister of Irrigation and Power, recently 
wrote: ‘Until about a hundred years ago, India was the victim of fre- 
quent famines. But thanks to the magnificent irrigation projects 
executed by brillant British engineers like Sir Arthur Cotton in the 
South..................famine has practically vanished from the land’. 


Reprinting the book, ‘General Sir Arthur Cotton’, the Institution has 
rightly paid homage to a great engineer whose genius and dedicated 
service stood between famine and prosperity. Presented in a pleasing 
format, the book is an invaluable possession to any engineer. 

2. Use of Fly Ash in Building Industry. Published by The Institution 
of Engineers (India). 18 pages Rs. 2.50. 

The contents of this monograph highlighting the features of the 
versatile building material, fly ash—an industrial waste produced in ` 
profusion in the thermal stations of our country and difficult of disposal 
as produced—comprise observariong of a research team at the Central 
Building Research Institute, Roorkee. 7 
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EMPLOYMENT. SERVICE 


This service is intended for the benefit of members of the Institution and 


for Ње Government, Industria] and other organizations employing engineers. 
It is hoped that employers will make full use of this service to obtain their 


requirement. 


A small charge of Ra. per Insertion иШ be made to members for nates 
appearing in the ‘Situations Wanted’ column, 


In the ‘Situations Vacant’ columin, a charge of Ra. 2 per line will be made. 


Replies to advertisements should be addressed to Employment Service, 
The Institution of Engineers (india), Р. О. Box No. 669, Calcutta, except 
where otherwise stated, 


SITUATIONS WANTED 


B.E. (CIVIL), 46 years, having 11 years experience in industrial structures 
(coal washerles, steel plant, etc.) concurrently one year in cross drainage work 
(syphons and aquaducts) in river valley project, 8 years in bridges (R.C.C. 
bridges with well foundations) and 6 years in common buildings (practising as 
consulting engineer) including several years work in contractors firms in top 
position with overall responsibHities of technical administration and execution 
of construction projects under turn-key and item-rate contracts, seeks change 
from November/December 1966. (Office ref. E.S. 242) 


YOUNG REFRIGERATION & AIR CONDITIONING TECHNICIAN, age 30 
years, Student of the Institution of Engineers (India), passed LSc. with Physics, 
Chemistry and Mathematics of Calcutta University ; passed the diploma course 
in refrigeration and alr conditioning conducted by the Indian Soclety of Refri- 
gerating Engineers ; nearly 9 years factory experlence on production, maintenance, 
servicing, testing and Inspection of all types and capacities of room and packaged 
type air-conditioners, water coolers, refrigerators, ice-cream cabinets, etc, has 
some design experience also; at present working as quality controller in a well- 
known refrigeration firm; opens for suitable engagement. (Office ref. E.S. 243) 


MECHANICAL ENGINEER, H.N.C. (U.K.), Grad. LE. (India), 36 years, 
having seven years experience of which six years in West Germany and in the 
U.K, in design, workshops, etc., seeks a senior position. (Office ref. ES. 244) 


ELECTRICAL ENGINEER, A.M.LE, 38 years, having a total 18 years practical 
experience in the operation айа electrical maintenance of a thermal power station 
consisting of high pressure bollers, pass-out type turbines, switchgear and other 
control systems; at present working as Shift Engineer drawing a total monthly 
emolument of Rs. 850, seeks a suitable job of similar nature or sales, etc, in 
South Indias; prepared to take training in new flelds; salary expected Rs, 1,000 
per month. (Offlce ref. ЕЗ. 245). 
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8 Gokhale Road, Calcutta 20 
November 1966 Exammation 


Programme У 
S.T. 10.00 to 1.00 S.T. 2.00 to 5.00 
Tuesday, November 15, 1966 English Mathematica | 


Wednesday, November 16, 1966 Mathematics 11 Physics 
Thursday, November 17, 1966 Chemistry ; 


Associate Membership Examination— Section A 


Monday, November 7, 1966 Mathematics 1 Mathematics 1 
Tuesday, November 8, 1966 Applied Mechanics Principles and Applications of 
М Electricity 
Wednesday, November 9, 1966 Heat, Light and Sound Engineering Drawing 
"Thursday, November 10, 1966 Strength of Materials Elementary Surveying 
Associate Membership Examination—Section В 
Tuesday, November 15, 1966 Materials and Construction Theory and Design of Structures 
Mechanical Байке к Ман Industrial Organization and 
Electrical Engineering Management 
Chemical Materials Theory and Performance of Elec- 
Principles and Practice of Coal Mining tric Machines 
. Mineral Dressing. Industrial Stoichiometry and 
Electronics and Telecommunication — Mechanics of Fluids 
Materials Principles and Practice of Metal 
Physical Metall and Physical 
and Mechanica Testing of 
Wednesday, November 16, 1966 Structural Engineering : mower and Geodesy 
ion, Transmission and Disiri- Theory of Machines 
‘ bution of Electric Power Electric Traction 
oe Processes, Evaporation Fuels and Combustion 
and Distillation Mine i 
| М. Ventilation, Explosions, Fire Е Engineering 
and Inundahon Transmission Lines and Networks 
Refractories 
Applied Electronics and Circuits 
Thursday, November 17, 1966 Hydraulics Highway Engineering 
be Industrial Engineering Fuels and Refractories 
Illumination Engi Rader Engineering and Microwave 
Eleméf¥ary Electrical Engineering Techni 
Mineral Dressing Practice Workshop Technology 
ical Analysis 
ced Radio and Electronic Engi- 
neering 
Friday, November 18, 1966 Min каке Бы a Gy 
Mechanical Engineering Design and 


Saturday, November 19, 1966 


` 
Monday, November 21, 1966 


Tuesday, November 22, 1966 


Wednesday, November 23, 1966 


Thursday, November 24, 1966 


Friday November 25, 1966 


Saturday, November 26, 1966 


Tuesday, November 29, 1966 


Wednesday, November 30, 1966 


Mining 
Industrial 
Antenna and Wave Propegation 


Repay dienes 


Public Health Engineering 
i Locomotives and Rolling 


Thermodynemics and Heat 

Size Reduction, Mixing and 
Separation 

Telegraphy and Telephony 

Hydraulics and Hydraulic Machi- 
nery 

Television 

Utilization of Electric Power 


Principles of Heat Transmission 
and Furnaces 


Water Power Engineering 
Electrical Measurements 

Heat Treatment of Metals and 
Alloys 


Thermal Power Engineori 
Servomechanisms ы 


General Electrical Engineering 


Soil Mechanics and Foundation 


Hydro Power Engineering 
Mine Organization and Manage- 


ment 
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Our Publications on Engineering Subjects 


FOR DIPLOMA & DEGREE EXAMINATIONS 


by Prof. N. Chowdhury Rs. 
Structural Theory and Design, Vol. L 15.00 
Moment Area 3.00 
Bailding Materials 7.00 
Besic Calculus and its Applications an 
Modern Lettering le т 
PEE Й РАХ ENGINEERING & AIRPORTS by S. B. Sehgal ё — 
TEXT BOOK OF BUILDING CONSTRUCTION by S. К. Sharma & 

В. К. Капі 12.50 
DESIGN OF MODERN STEEL STRUCTURE by L Е. Grinter 14.90 
ELEMENTS OF REINFORCED CEMENT CONCRETE by К. L. Bhanot & 

P.N, Kapoor 150 

Ьу В. L Jindal 
ar jawan IR үш 12.50 
[пыш ишш 14.08 
STEEL TAES of Geometrical by В. С. Singhal 5.00 
«ү жинсы: . Kapoor 3.00 
by Harbans Singh Reyat 4.00 
of Metallographic Practice by С. L Kehl 15.00 
езшше es by D. N. Goel PatI 3.50 
Part II 3.00 
Analytical And Applied Mechanics by Clements & Wilson 10.00 
by B. L Theraja 
TEXT BOOK OF ENGINEERING PHYSICS (Heat, Light and Sound) 17.00 
FUNDAMENTALS OF ELECTRICAL ENGINEERING 16.06 
TEXT BOOK OF ELECTRICAL TECBNOLOGY. 
MKSA, complete 25.00 
бык II (A.C) Cach 13.50 
CGS, com 22.50 
WORKED EXAMPLES IN ELECTRICAL TECHNOLOGY 12.50 
ADVANCED PROBLEMS IN ELECTRICAL ENGINEERING 12.50 
Electrical Machine Design by Alexander Gray, revised Р. M. Lincoln 12.50 
Worked Exaraples in Electrical Engineering by Gupta & Aggarwal. 
Vol, I Direct Current, 7.50 
Vol, П (Alternating Current) 15.00 
To be had of your local Booksellers or contact 
S. CHAND & CO. 
Publishers & Booksellers 
Head Office : . 
Ram Nagar, New Delhi 1 Telephone : 263641 ., 
Branches : 
32 Ganesh Ch. Avenue, Calcutta 13 24-5696 
35 Mount Road, Madras 2 87825 
Fountain, DeJhi 6 254428 
Aminabed Park, Lucknow 26901 
Mai Hiran Gate, Jullundur 4645 
167 Lamington Road, Bombay 7 
Free if you remit full amount of price in advance by 


мо. Order. For registered mail please add 6.55 paise extra. 
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another tested HEC product 

now made in India 

CCID OIL IMMERSED ROTOR STARTERS 
for manual starting of slip-ring motors. 





The G.E.C. Rotor Starter consists of the 
latest G.E.C. IAA-15 O.C.B as the Stator 
switch, equipped with undar- 

voltage and magnetic 






overload trips, 










COMPACT 812Е 
EASY TO INSTALL 
PROMPT DELIVERY 
PLEASING LOOK 
EASY TO MAINTAIN 
COMPETITIVE COST 


adjustable ofl-dashpor 





type, pedestal mounted. 


The oil-Immaersed 
Rotor Starter has 
resistances made of 
Eureka wire, wound 
on porcelaln bobbins, 
secured to the 
Insulated base, on 
which are mounted renewable 
contacts, movable arms, etc. 


The Stator switch is arranged 
for electrica! interlocking with x 1 





the Starter. 


# In compliance to B.S, 587 for "m | Е 2 
ordinary duty, for motors starting | 

against full-load torque. 

* The Stator Switch can also be 
provided with Interlocked Isolator, 
Ammeter, Back-up HRC fuses. 

* Available for different H.P. and 
speed, from 40 Н.Р. upwards, for low- 
tension supply. 


for complete detalls, write ENGINEERING DIVISION 
THE GENERAL ELECTRIC COMPANY OF INDIA PRIVATE LIMITED, 
CALCUTTA * BOMBAY * MADRAS - KANPUR * NEW DELHI 


TRAE БӨК РЕС PITTED URE THE EMER ELECTING COMP Е apu PALETE LTD 
кичма 


